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ATHEMATICAL PARTS 


OF THE 


LADIES DIARIES. 


9 > 5 2b 


Of the Echpſes in 1732. 
4 the inhabitants of our terraqueous gon there will 


happen five eclipſes : Three times will the moon, in 
| her wandering courſe, interpoſe and hide the ſplendid 
rays of the ſun from our view; and twice will the earth, in 
its courſe, ſo fall in the line between the ſun and moon, as to 
hinder her e the light ſhe borrows from che Tan, to 


enlighten the earth by reffection. N : 
1. Moon eclipſed May 28, at 2 in the afternoon, inviſible. 


2. Sun eclipſed June 11, about noon ; but by reaſon of the 
' Moon's ſouth latitude and parallax, is inviſible here, 


N * 


3. Sun eclipſed November the 6th, at 4 in the afternoon ; 
but ſo ſmall, as not viſible to the naked eye. / 5 
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4 Moon eclipſed on Monday the 2oth day of November, 
at three quarters after nine at night, total and viſible.* I 


End Digits 


Computed by Begin.'Begin.] End Midd 

3 h. m. to. da ſto. da. | 

Aſtronom. Carol. Coventryſviii 2 ix < x 36lix 48|xi 33/21 17 

Mr. Chattock, London 8 119 Co 42 9 51111 41121 27 5g 

Mr. ee London - 139 I won 46| 9 58111 44:20 48 

| ewiſham 979 (to 43] 9 54/1I 400 z1 14 

Mr. Bulman, LCerlille 7 5818 5:ho 32 44 29/21 14 | 

Mr. Turner, Hull 8 379 39% T 13/r0 24/12 11121 © | 

Mr. Oats, Givenna 7 418 39/0 179 2811 15 

Mr. Williams, Middleton | 4 2—-— [73817 2 
Mr. Brown, Bridgenorth 7 588 5 32 9 44/11 29/21 14 

Mr. Paternoſter, Hitchin 7 5008. 6 10 bd 9 4IjJIIX 31/21 35 


5. Sun eclipſed December the 6th, at 15 minutes after nine 
in the morning; viſible, but ſo very ſmall, that nor above 
one three hundred and ſixtieth part of his diameter will be 
obſcured, and ſo not perceptible to a naked eye. | 


A 


* 


New 
* 
* This eclipſe was obſerved thus: 

| Tt f By os | Begin, ; mer Bart. End | 

u. m. s. h. m. s. h. m. Ih. m. . 
London [Geo. Graham {3 1 308 59 30 10 38|11 3) oat. 
London Mr. Hodgion [8 1 30 | 1136 30a.t. 
{| York John Turner 8 1 8 59 o 10 4011 41 cat. 
| Di. Revillas, | —_ : 9 
Rome 5 Jo. Bottarius, & 8 $1 19 9 48 24 12 26 55 t. t. 

Euſt. Manfredi | a N | 
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New QP ESTHIoAs. 3 


New Dueſtions, 


I, QuzsT1ON 163, by Mr, Sam, Aſhby. 


In verdant fields one ſummer's morning fair, 
In walking forth. to take the pleaſant air, i 
Pleas'd with the harmony o'th' warbling notes 
Of larks and nightingales' extended throats. 
And pleaſing zephyrs, with a gentle breeze, 
Spread o'er the plains, did watt the verdant trees; 
And Sol's refulgent rays join to complete 
This lovely ſcene: Where I by chance did meet 
A Geodecian, in a park, by th' way, | 
Was thither come, the {ame for to ſurvey: 
Whoſe form he a right-angled triangle found, 
In which was made a walk exactly round, 
And touch'd all fides of the faid triangle; 
In which round walk four other walks quadrangle 
Were made, denoted by 4,B,G,D,: +. - * 
Meeting in the round walk's periphery. 
The area * of the whole triangle's known, 
And each fide + of the quadrilateral's ſhown; 
By which the following he was to produce, 
Baſe, perpendicular, and hypothenvſe ? s 
But finds his ſkill will not reſolve this doubt, 
So begs you'll lend your aid to help him out. 
* The area = 55296 ſquare chains. 
CAB = 152599 . | 
+ BC = 191 11 
CD = 93 93 
DA = 4156 


IT. QuesTion 164, by Mr. John Turner. 
Two men, A and B, buy a piece of ground in an unknown 

northern latitude : but it was obſerved that on a certain da 
in the year, alſo-unknown, the ſun's altitude upon the fourh 
part of the meridian, at the faid place, was 42* 30“; and 
upon the north part of the meridian, his altitude above the 
horizon was 4 30': The limits of the ground were to be 
marked out by the thadow of the vertex of a tree 20 yards 
high, on that ſame day when the altitude of the fun on each 
part of the meadow. was obſerved as above-mentioned, It 
is required hence 2 latitude of the place, * 
| 2 ; | un's 
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ſun's declination; and alſo the ſhare of the ground belonging 
to each man; A being to have for his part the greateſt tri“ 
angle that can be cut out of the ſaid conic ſection deſcribed 
by the ſhadow of the tree's top, and Z to have the remainder. * 


III. QuesTiONn 165, by Mr. Tho. Grant. 4 


Pray, gentlemen gaugers, be pleaſed to lend 1 
Your aihitance and aid to a brother and friend; 4 
Who lately bas met with a caſk in his round, "3 
The content of which by him cannot be found 
Frem any problem or theorem taught, 

By thoſe who have on ſtereometry wrote. 

A ſpheroidical fruſtum it ſeemeth to be, | 
Whoſe dimenſions are ſuch as hereunder “ you ſee; 
Hence you are delir'd to ſhew its content | 
By a general rule, and how much of the length 
Is on each ſide the greateſt bulge of the caſk; 
Which done will reſolve him in all he does aſk. 


Er. head 3a · o. Leſ. head 270. Bung 36· . Length 45˙o. 


IV. Qursriox 166, by Mr. Chr. Maſon, 


A canon pive, that will exhibit fair 

All perfect numbers; and alſo declare 
What thoſe from unit to ten millions are? 

V. QuzsT10N 167, by Mr. Turner. 


Let there be a triangle whoſe 3 ſides are given, viz. 415, 
53, and 488: And upon the three angular points, as centers, 
et there be deſcribed three circles whoſe radu are 130, 80, ( 

and 70: Let a fourth circle be drawn, which ſhall touch theſe | 
three circles. It is required to find its diameter? 


VI. QuesT10n 168, by Mr. Chr. Maſon, 


T once ſupinely trifling time away, - 
With two old quondams who at dice would play. 
Each ſtak'd his guinea, fifteen up the game; 
And I by chance had juſt got ten o'th* fame. 
The other two had not ſuch luck to thrive ; 
The one being ei ght, the other only five: 3 
| en 
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The Px1zE QuEsTiON, by Mr. Rob. Fearnſide. 
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When they propos d no farther to advance, Be” * 
But part the ſtakes, according to each chance. 
And I well weighing gameſters fickle caſe, 
With feign'd denial, did their choice embrace. 
I now defire ſome artift to unfold, | 
How much each gameſter is to have o'th' gold. 


*M 


A whimſical merchant of late did import, 

Than buſineſs more for diverſion and ſport, 

Cylindric and conical poles not a few, | 

Whoſe dimenſions “ in part, you have here in full view. 
Now it happen'd, as with him one ev'oing I fat, 

By degrees did begin mathematical char | 

Till by ſome how or other this bargain at laſt; 

Gave riſe to this queſtion, he ſtarted in haſt. 

* The greateſt of thoſe ſort of poles I wou'd know, 

© That's poſlible up this ſame chimney to go, | 

* Whoſe width, I remember, when meaſur'd, to be 

* Juſt forty-eight inches at the mantle tree; | 

And likewiſe between the ſaid tree and the floor, 

The diſtance was found to be twice as much more: 

* The man who the eaſieſt method can ſhew, 

On demand twelve diaries may claim as his due. 
Half aſſur'd of ſucceſs, I reſolv'd to begin, 

His queſtion to ſolve, and the diaries to win; 

But I found after all, to my grief and vexation, 

The X's quite vaniſh'd out of my equation. 

Therefore, ladies, the manner to ſolve it pray ſhew, 

And when reading the diaries I'll think upon you. 


„ 


* The baſes of the cylindric pales were 12 inches, and the ſides of the 
eti-conical cones, were to their baſes as 4 10 1. 15 


Dueſftions 


\ 


6 „ Lavits' Diaries. [Beighton] 27 23. 


** 


. N * 4 
; 
— — ————_—G 8 — 
, Wl. * v —— — „ 


__ 
Queſtions anſwered. 


I. QuxsTION 163 anſwered by Mr. w. Grimmett. WF 
JAW the diagonals BD and CA; and from the center 


of the inſcribed circle 
draw PM, Ni, and VIH: 
Let A be perpendicular 
to BD, as allo MO's to 
PN, PR, and RN, 


Put &C;= 291*rh, -* 
CAD =o +=: ld: 
=93'03,d = BA =152'99, ee 
and a = HE. Then from 


the ſimilarity of. triangles Y | 1 25 NV 
we have as, 4: 4 1: 35: 2 = CE; and after the, ſame 

way of reaſoning DE will be had = <2; and A E = = ] 
But K = BD, and f += = AC; and then ve 
"r aa POR bbc an borew 5 3 
e 7 7 eb. 7 orion 


8 0 : Een, 4d +d43b . 
Which reduced will be 2 = NV "EF . 


= 167˙65 BE; and then BD will be found 189˙87. 

Again, from the circle and its inſcribed triangle BAD, 
in which the perpendicular 4 H is let fall, it will be as 
AH:D A:: BA : the diameter of the circle = 1916832; 


and conſequently MO the radius is 95˙84 76. 
Put 4 = area of the triangle PWV; » = M9; x = RN, 


Then PN = 28, and os =x + Gu = PR; whence ux 


bn | D 
* + 7: y x + a = 26; Per reduction there comes 
* 
W =: 4 forth 


OS —- 


No. 30. NEW QuESTIONS. - = 


forth xx — IX nx +2 = o; which ſolved; x will be 


found = 2857084 = NR: Then PN 387'079,-and.PR 
= 481"103x/chains, Q. E. I. 


II. Qus ion 164 anſwered: by Mr. Rob. Fearnſide; 


Tis obvious that the declination of the ſun is equal to 
half the ſum of the meridian altitudes, which-conſequently 
is 23% zo“; and the latitude 71“. | 
er Now the tree being ſuppoſed to be placed in N, tis evi- 
dent, as the ſun does not ſer, 
that its ſummit will deſcribe 
che ellipſis 16 FDB DA; 
therefore, by plain trigono- 
metry, A H will be found = 
271826, and BH = 254124; 
and (finding the altitude of 
the ſun when due eaſt or weſt) 
GH =43, and conſequently 
F the ſemi-conjugate dia- | 
meter = 79's, I 7 
Then put AH =2a, FC h, CE = x, and DE =p. 
hen, per conics, aa — xX: h:: aa : bb; thereforey = 


4 — — . — h — —2— 
Va xx. Now a +x X Va xx, = area of the 


riangle D. B, muſt be a maximum; which put into fluxions 
age ordered, x will be = Za, and the area of the greateſt 
triangle will be = 7124'37 2a. 3 f. 32 p. = A's ſhare, 
and 2733588 = 4 O 29 = B's ſhare. 


Mr. Grimmett having diſcovered a new property of the 
_ Iipfis, after a ſolution to this queſtion, concludes with this 
ther following method. | 1 5 
81. Suppoſing a circle inſcribed in the ellipſis, then it will be 
3 the radius of the inſcribed circle, is to the perpendicular 

AD, eight of the equilateral triangle inſcribed therein; ſo is the 
be 33 Han- tranſverſe of the ellipſis, to the perpendicular of the 
5 po 5 a greateſt 


OY 2 
K * _—_ th — 


— 


* I. QussTION 163, 


To inſcribe a quadrilateral, whoſe ſides are given, in a cirele, 
ay be ſcen in VI ETA“ s Opera Mathemetice p. 277, and in SLMPSON*S|. 
ect Exerciſes pr. 35» 
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greateſt triangle inſcribed in the ellipſis = 206'9652. The 
anſwer. will be 14277*7 = 24. 3r. 32 p. = 42 . 

ES 204515 .= 4 S 22 
Mr. Charles Forreſt has calculated the ſolution to this 
queſtion trigonometrically, with the ſun's altitude, azimuth, 
and length of the ſhadow at every hour of the day, and from 
thence according to the doctrine of conics has given the true 
ſolution as above.“ 5 


III. Quss ion 165 anſwered by Mr. Ri. Lovatt. 


. F EMAP... i 

2 nn 1 I 
Given BC =r6=mn, FS A : . 
Put a = AA, e, an T E 
== Then, per conics, aa | . | | | 7 = 
:bb::aa—ec: nn; hence = 6 = 
ee. Sub- GX FR 7 | I 

bb — 2171 


ſtitute pp = "Mu Then ap = e; and hence d—ap 


= Af. 
Again, 3 


21. Quesr1ON 164. 


Having found the declination and latitude as in the firſt ſolution 
above, viz. by taking half the ſum of the greateſt and leaſt altitudes 
for the declination, and then by taking the complement of the 
difference between this declination and the greateſt altitude for the 
latitude of the place, which. are general rules; next compute the 
altitude when due eaſt or weſt, and then ſay as radius : the height 
of the tree : : the cotangent of each of theſe three altitudes : each anc 
of the three lines HA, HB, HG. All the reſt of the firſt ſolu- 

tion above is very clear. 2 | 
Tue truth of Mr. Grimmett's theorem above may appear thus: 
From Mr. Fearnſide's ſolution we find that the altitude of the il 2x 
greateſt triangle is 3-4ths of the tranſverſe axe; and by geometry Wl we 
we know that the altitude of an equilateral triangle is alſo 3-4ths of cat 
the diamcter of its circumſcribed circle; wherefore as the diameter Bl fre 
of any ciicle is to the altitude of its inſcribed equilateral triangle, gal 
ſo is the tranſverſe axe of an ellipſe to the altitude of its greateſt 
inſcribed triangle. We may hence remark alſo that the equi 
lateral is the greateſt triangle that can be inſcribed in a circle. 


1 


0.30, QuesTrIOoNns ANSWERED., 9. 
Again, aa:bb:: aa e aa: um; and 
ence aamm = aabb — ddbb + 2dpbba — bbppaa., 
ubſtitute c = bb — mmm — ppbb; and & = adp; then 


_ VET FT 3 * 40. Hence CH = 18˙317, 


_— 
and HF = 26˙68. | 8 ; | 
To find the content; put n= AH = 40, and = CH 
18'311; find 183110000000000000000. ordinates rightly ap- 
plied betwixt C and H, which will give the equal cylinder; 
S *:mmd—innin—nnd 


22 thus put 4 = x8z1 100, &c. then — 72 
4 X 10 = the ſquare of the equal cylinder; 
* di mm —Einn—Ein—nnd 
J ad = — — hy 
== M1 L= the diameter of the cylinder = BNRG ; and by 
X the fame method the cylinder to VE OR is = 33˙22 1600) 
p. - CBNRG=61'470027 1 
[ =P]; hence the content is 143 5138 
e gallons. 
ward | The fume anſwered by Mr. J. Turner. 
zain, bung diam. 36 = Y and AC, the part wanting, 
pu 1 head 32 = 7 | Sr 
— eſſer head 27 2 (Then is HF = tx, and 
length 45 241. (tx. ö 
As Tx T xx: m - :- TX: mm - un, 
tion by the property of the ellipſis, (as per Ward's Introduct. 
ade; Pp. 448) therefore fmm o+ 2immx + un K — u 
e the zn x- nnxx un — 2tmmsx + mmxx —ttss + 
© the 2 —55xx; by reduction and tranſpoſition, 55 xx — 
e the 21x + Anm —2tunk—a2tsrx un -l. 
eight Put 55 — n = —6b, and 4mmt—2tnn= 2. = c, 
m_ and tftæn —ttss = Ad; then — xx + cx = dz and, ex- 
Olu- 95 ; X 


4 Cc ec | 
| train | =— —= ——2=4101 : 
kus: ing the root, x: =x * 1 47 ro inches; then 


f the 2x = 8*20 inches = the part wanting DC: from whence 
netry we find HF the diſtance from the greateſt bulk of the 
hs oi ca{k to the leſſer head to be = 26'6 inches, and CH to the 
meter greater head 18˙4 inches. And the content is 143˙9 ale 
ingle,gallons. | | | 

calc 


equi Diary Math. Vol. II. C oe, , Mr, 
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Mr. Gri-mmett, after two different ſolutions to this queſtion, 
delivers this theorem: | | | 
N The ſquare root of each difference between 
the ſquare of half the bung diameter and the 
+ ſquare of half the diameter. of each head, put 
"Theorem. 4 into one ſum : It will be as the ſum is to eit 
| loof thoſe. roots, ſo is the length of the caſk to 
: — diſtance of the reſpectixe head from the 
bung. | 


TV. Ov $TION 166. anſwered by My. Grimmett. 


Tf from-unity be: taken how. many numbers ſoever. in dou- | 
ple proportion continually, until the whole added together 
be a prime number; and if this whole be multiplied by the 
laſt term of the ſeries which conftitutes the prime, the pro- 
duct will be a perfect: number. 36 Euclid 9. 5 

From ſuch à ſeries it may be obſerved, that any term 
made leſs by unity, will be = the ſum of all the preceding 
terms. Put therefore a =2; and x = its variable expo- 
nent (for in the firſt operation it will repreſent x, in the next 
2, and then 3, &c. till it be raiſed to a+ and being lei- 
ſened by unity may be a prime number. Thus 


4 


being 


2 — 2 


* III. Qurs r ION 165. £ 


Dy the nature of the ellipſe, I N* — CB? 3: HIN — FE | 

2: CH: HF; and, by compoſition, &c. HN — CB* + 1 
"I . © IHN — CB? 2 CH . t 

* HN FE 7 „% 11 HN — FFT; ur; which 

therefore both become known; and this is Mr. Grimmett's theo- 

rem, mentioned above. 


is 
n 
* | 1 

Again, by the nature of the ellipſe, HN — CB? : CH:: * 
HN: HA the ſemi- tranſverſe; which being thus found, the be 
ey 

th 


contents of the two parts BNRG, NEOR, of the caſk being 
computed ſeparately by the common rules, their ſum will be the 
- whole content. Or indeed their contents are eaſily computed 
without the tranſverſe axe by rule 1 page 278 of my Menſuration. it 
VN. B. The two expreſſions marked“ in Mr. Lovatt's ſolution 
are wrong printed ; but they are here given as they ſtand in the 
original, as it is not eaſy to diſtinguith-what ate the true expreſſions 
meant. | | 


29 
, the 
being 
be the 
xputed 
ration. 
luton 
in the 


eſſions 


A. ee . ar aan . 


ber: If „22: then a1 1 — 1 = a prime, and 2 2228 


* 


— abounding 
2 4496 perf. num. 


I 
2 | 
8 

1 


&c. þ bye | | 1 ED 

Whence the perfect numbers are 6, 23246, 3 8128, 
209634 s; all the per» 

fe& numbers required per queſtion. . 2 A e. 


c= V2. 


Mr. C. Maſon the propoſer gives this rule . 
ITF a 6; TT TAX A= 8; ITATT FIS 
120, & c. 5 : ö ; 


* IV. Quzs T108 166. 


By Eucl. IX. 36, : 12 ＋4 2 +23 + 24 + &c. to a8: „ 28 
is a perfect number when the ſum of the ſeries is a prime number; 
but the ſum of the geometrical ſeries at FI: therefore 
2 7 x 2" is a perfect number when 2 F'* — I is a prime 
number: Taking » = o; then 2 11 — 1 is 1 a prime, and 
1x20 = 1x1 = I the firſt perfect number: If „ 2; then 
zu 11 - 123 a prime, and 3x2* =6 the next perfect num- 


the zd perfect number: If » = 3; then af 1 — x = x5 which. 
is not a prime, and therefore 15 K = 120 is not a perfect 
number: In like manner it will appear that no other greater odd 


number can be put for x ſo as to make the expreſſion 2 ＋T1 — 2 


Xa a perfect number; 1 muſt therefore be always an even num 

ber for finding the other perfect numbers; but it cannot be any ce 
even number, as ſome have falſely aſſerted. Dr. Harris ſays that 
there are only ten perfect numbers between i and 2, ooo, ooo, ooo, 606. 

This rule of Euelid's only demonſtrates that a number found 

it will be a perfect number; but neither it nor any other that T 
know of, ſhew that there may not be other perfect numbers beſides 
thoſe ſound by this rule. | b 


C2 


- 


7 Lavrzs' Dranres. [Brighton] 17353. 


Mr. Sam. Aſhby anſwers thus: 


If from any power of 2 he ſubtracted . 9 


22 Fand that remainder be a prime number, mul - 
The canon. J \;,1y it by half the ſaid power, and that pro- 
+18 duct will be a perfect number. 


1 ES Mr. Robert Fearnſide's anſwer. 


Let yn be the number ſought; its aliquot parts will be 
1+y+3* +y', &c. till the exponent becomes ; and 


J x +yx +35*x +33 x, &c. till pw. gg be likewiſe ; 
then, from the nature of a perfect number, x ++ T +y ; 
＋ &. +x +yx + 5*x + 33x &. = y*x; and conſe- 


1 71 uently x = 25 
9 1 — 124 —y | | 
a whole number, tis requiſite that 55 —x —y — &c. be = 1, 
which only happens when y is = 2; whence the canon re- 


the ſecond perfect number will be = 28. If z = 4, the third 
erfect number = 496. If = = 6, the fourth perfect number 


numbers from unity to ten millions. 


the numbers 1, 2, 3, 4, 5, &c. which will not hold when u is 
* ſuppoſed = the odd numbers 3, 5, 7 9, &c. and Mr. Cunn's 
rule for finding a perfect number will not find all the above 


numbers; ſee p. 12 of his Decimals. 
V. Qurs ron 167 anſwered by Mr. Turner the propoſer. 


This problem is taken 
from lemma 6 book x of Sir 
Iſaac Newton's Principia, 
where the geometrical con- 
ſtruction may be ſeen. 
Having the three ſides of 
the triangle, the perpendi- 
cular Fn, and ſegments Du 
and En, may be found. 
Draw C's perpendicular 
to DE, and E m perpendi- 
cular to F; and put | 


bs * 2 Kc. * | | 
E — Now, that x may be 


uired becomes 2x. If = f, x will be =r +2, and the 
rſt perfect number 6. If 1 =2, x will be=1 +2-+4, d 


1 s : 3 „the. fifth-Humber-ie- n- He, 
"4 7 n N which are all the perfect 


Moolſius in his Elem, Math. ſuppoſes 2 to be ſueceſhvely | 


2 ani... 


+ 


"9p 
> 
4 7 
2 
"Eh | 
4 gf 
4. 
A 
" = 
= 
of” 


No. 30. QvEsTiIons As wii. 15 
Cr = Ct = Cv = a, Fn = 3458 = 3, 
main 0 En 5107 e, 2 
mn=Cs = 's, Dn= 3443 = A Then is 
Dr= 130 - Ds = d=—e, and 7 
Fo =. % . &5.= e863: 4 
Ef = #®b WV, Fm = b—#4y: Then 


(I) rr $2ra+Þaa=dd—2de +ee+ uu 2 
(2) nn +2na +$aa=ce+2ce+ee+ uu per 47 Eue. r. 
(3) TZI Faa=bb—2bn+uumtee 
Subtra& the third ſtep from the firſt, and tranſpoſe the 
terms, and dividing . 26, we ſhall have. 


— 298 +2ra —2:5a+bb + 4d + 22. 
(4) 1 7 1 — 


Put rr—5s5s +bb—dd=f;, and zr — 27 g; then «=: 
. ＋ a ER 1 2 22 +afde+ F radict | 


463 
Subtract the ſecond ſtep from the firſt, and tranſpoſing makes 
2de+2ce = dd —ce—rr +nn+214=— 2a. 


Put 2d+2c=b; dd—comrr+nun=k; and 1—2r=—l; : 
0 Then = 255} d, — tt —a2tla+/laa | 


T3 x 
In the firſt ſtep ſubſtitute the value of 2 U found, -thew-: 
rr +2ra + aa = dd — 2de + ee + N 


224 2 Las + 4dgac Rau _ 1 
+8bbra + Hb = ggaa—2fga—f/f—4qbbdd =, 
abbee+4addee +4fde—8bbde+ 40gae: Put 4bb+4d4 
=m; af d — 3554 = —7; and 44g =p; then 4bbrxr + 
8bbrab4bbaa— gaa—zfga—f, —4bbdd=mes—ne 
Tae; for e and ee put the values above found and-bring« 
it. out of the fractions, will give this 3 equation: 


| + 8bbhbr a4bbddhh 
= 12141 2 

2 241 0 2 
—pkb — tkh. 


In numbers aa + 77 50854 = 52778*24 when divided by the 
coefficients of the higheſt power; and, extracting the root, 
a 152.048 the — of the circle touching the three 
circles given in poſition and magnitude; enn the 
diameter is = 304'096 the anſwer, _ 7 


Mr. George Brown, after giving the true anſwer in a very- 
conciſe way, ſays, ſince it is not limited how the three circles. 
ſhall. be placed on the angular points, it will admit of ſo 


many anſwers as the circles are to be varied. 5 * 
C. 1 * . Mr * 


4 


* 


Mr. Rich. Lovaitt's anſwer to the ſame. 


1 488% — 130% — 70? 130 — 70 
my IM " 488 * 2 Sees 3 9 
3532 -er 2 20 DFE 


353 * 2 | 
CF. Then, per axiom 4, b—ad =pE; and x —am = 
mF; and CF will be the diameter of a circle, whole peri- 


phery will paſs through CF; and (20 Eucl. 3) the angle 


at the center, v, is double to the angle, F, at the periphery ; 
alſo (5 Eucl. 1) the angle vp, mp. Put s. Zomp 


=33* 34'; k=s. £ mvp = 112% 56'; then h Fo 2211 2 
=p. And by that noble theorem which I mentioned in 
the Diary 1731, queſt. 143, we have this analogy: 56 — ad x 


— ad — —b + ad + n-—am 
Sn £4 — 3 * 2 — 


1 * P; and PP x b—adxn—am 


— b—ad—n+am 3 ak * —+ad+n—am ak 


a'= 4/63140'3 — 27 = 224'273; hence 224'773 — 70 = 
154273 = Cr, which doubled is the diameter 308'56 of 
the circle required. | 

a | VI. QUEsS- 


cas i 2 — nin, 


; * V. QuesT1oNn 167. 


This is one of the problems of AroLLovrus on Tangencies, 
and is conſtructed by his reſtorers VI ETA and our countryman the 


Rev. Mr. Jonx LAWSso x, who has lately publiſhed an engliſh 


reſtoration of this piece of AroLLontvus's works, where it ap- 
pears that the problem hath ſeveral cafes according as the fourth 
circle is to touch the other three either all internal or all externally, 
or elſe ſome interaally and the reſt externally. 


This problem has alſo been attended to by ſeveral other reſpec- 


table perſons, it being conſtructed by Sir Iss ac NEwToN in 


lemma 16 lib. 1 of the Principia, and in his Univerſal Arith. prob 47; 


by the Marquis DE L'HosPITAL in his Sectiones Conigue liv. 10 
ex. 4 cor. 1; and by Mr. TRHO. SiMPSON at the end of his Geometry. 
. | 3 Con-; 


4 


L45125 Dianins, [Beighton] 1733. 


3353 mn A ; and a = 


; i 2h 2 | 26 
In numbers, 168244 + 90 = 9473'58 + 1023'9, and 


No. 30. Qu ss TIONYVS ANS WERE, 1 


* VI. Qussrion 168 anſwered by Mr. Rob. Fearnſide. 


Let A B, C, repreſent the three players; A wants 5 of 
being up, B 7, and C 10. Now it is plain the game will be 
ended in 20 throws at moſt; then .{ + B + C mult be raiſed 


to the 2oth power; and as the players here are ſuppoſed 


equal, the coefficients of every term where the 5th power of 
A and upwards including the 2oth is found, are to be added 


together, as alſo the coefficients where the 7th power of B 


and upwards is found, and the coefficients of the 10th power 
of C and upwards are to be added allo together; theſe three 
totals will be in proportion to one another as the reſpective 
ſhares they are to have of the guineas. FE 
2 


Concerning this problem I ſhall alſo inſert the following extract 
from the Hiſtoire des Mathematiques par. M. MonTUCLA Tom. I. 
p. 263. _ | i 

V:ETA, in a diſpute which he had with ApRIANUS Romanys,' 
propoſed to him this queſtion. The ſolution which RomManus 


. 


gave to it, though obvious, was very indifferent, viz. by deter- 


miaing the center of the circle ſought in the point of interſection 


of two hyperbolas ; for as the problem is a plane one, it may be 


ſolved by plane geometry; by this Vr ETA ſolved it, and very ele- 
gantly : his ſolution is the fame as that given in Ne wToON's Uni- 
verſal Arithmetic. Another ſolution may alſo be ſeen in the 1 


book of the Principia (this queſtion being there ncceſſary for ſome 


determinations in Phyjical Aſtronamy) wherein Nz wrToON, by a re- 


markable dexterity, reduces the two ſolid loci of Romanvus to the 


interſection. of two right lines. — Moreover, Dz$CARTEsS at- 
tempted to ſolve this problem by the help of the A g braical Ana- 
lyſis, but without ſucceſs; for of the two ſo'/utions which he derived 
from thence, he himſelf acknowledges (ſee Lett. om. III. let. 80, 81) 
that one furniſhed him with ſo complicated an expreſſion, that he 


would not undertake to conſtruct it in a month; whilſt the other, 


though ſomewhat leſs complicated, was not ſo very ſimple, as to 
encourage him to ſet ahout a conſtruction of it. 


DescARTES with her correſpondence, deigned to communicate a 
ſolution to. this Philoſopher ; but as it is deduced from the alges, 
braical calculns, it labours under the ſame inconveniences as that 
of DESCARTES. | 


* VI. Quzsr10N 168, 


The method of ſolving* queſtions of this kind; may be ſeen at | 


page 43 Or 192 of De Motyae, or in ſome other books on Chances. 


Laſtty, the * 
Princeſs ELIZABETH of Bohemia, who, it is well known, honoured 


ver, of reaſoning we ſhall find A0 


16 * LADIES e [ Beighton] 1733. 
6 + a6 | 


He who got 10 muſt have 2 3 10 + 
He who got 8 muſt have o x6 144 
He who got 5 muſt have o 3 o + 


Mr. John Ommanney's numbers are the ſame. 


Mr. * Hemmingway and Mr. Chr. Hale alſo anſwered. 
this queſtion. 


' The Pa1ZzE Ques Trion enfeered. 


Let FI 28 the floor, and ADE tbe r 5 


then put 5 l 
LB x. Now, per ſimilar "triangles; 


* 2 4: 34 2 2 BA. a ad 4. K: 
3: WL = AD. After the ſame man- 


= ATT; LES 
—2 ad xx; nd CHILES 1295 Far Ln; 


witch muſt be a maximum; 1 put into flukions, 
&C. _ following equation will come out; 7. e. 

te, of * + d*x4 —2bcd*x3 + 462 + 1 = ©. 
Brought into numbers and reduced, X = 9'74 inches; and 
conſequently CH = 175'2 inches = 14 feet 7 inches 2 tenths, 
the length of the cylindric pole. | 


For the C. onical Pole. 


Let ED =]; DIe; and 755 . PP 
then 1 : 25: HC SDA CC Ne 
JMarr—Ii=ny (putting /4rr—x 


2 ny :: 29: PH="2; 

PO= . Again, x: V Txx :; 
: —.— 

ee bb + xx; and 


x:b::; 2 : PF = 22. Conſequently # 


* ” * 
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Arr. Ergo (putting arr—x 


2) j= 3 Pr. Now it is evident that 


| bn mx 
64 '= _ — 7 „xx x muſt be a maximum; which 
in fluxions, &c. the following equation will come out, viz. 
TY 3 : 
x3 + AL ob 2, = 7 brought into num- 


bers and reduced, gives x = 44'88 inches, and GC = 168*48 


inches = r4 feet o inches, 48, the length of the conical pole 


require$* 5 | 
| p The lot of 10 diaries fell to F. R. S. of 


: 
———_——@—— 


* The PrIzZE Qu Es TON. 


Tt is true the proceſs above will bring out the longeſt pole which 
can be put quite into or up the chimney, but ſome of the expreſ- 
fions uſed in it are very improper : thus the expreſſion for CH in 


%. 


the former caſe, and CG in the latter, is not a maximum, bat a 


minimum; for it has no maximum but infinity ; and the thing to 
be found, though it be the longeſt pole that can be put quite up 
the chimney, is the minimum of CH or CG, that is the ſhorteſt 
pole which cam reſt with one end on FI, the other on AT, and its 
fide touch the point E: for it is evident that whether way this line 
be moved from this narroweſt or ſhorteſt poſition, its fide will fall 
below the point E, and ſo it may be put up the chimney ; but a 
longer cannot be put into the ſaid ſhorteſt poſition, and therefore 
not up the chimney, 1 | F 

The former part of the proceſs, for determining the length of 
the cylinder, may be brought out by a ſimple cubic equation thus: 


Put AD=z; alſo DE = b, and DI =, as above. Then 


SOR 


AT = c +2, and z: $33 cz „ hence 


rr 
+200 + _ X = AF?, which muſt be a minimum, 
This in fluxions, &c. we get 24 + c23 — bY cz — b*2 = 0z 
the root of which is evidently z Fac = AD, from which the 
poſition is determined, and the length of the cylinder can be eafily 
expreſſed in terms of b, c, and d its diameter; thus the length C 


3 
S —d.putting g 5 NV 5. AB. Sr .. 
CY Ae cs A 2 F* 71 ,, 2 
u. le. ,, 
o a. 4.4 FEST IP /4 SU» 144 a. A 7 


— — — — —̃ . EC 2 — — * 
. 


oy 
8 


* 
ad ” 
% 
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Of the Eclipſes in 1733, 


” — 


To the inhabitants of our terraqueous globe, there will 


Happen four eclipſes : Twice will 


the moon in her wan- 


dering courſe interpoſe and hide the fplendid- rays of the 
fun from our view; and twice will the earth in its courſe 
ſo fall in the line between the ſun and moon, as to hinder 
her receiving the light ſhe borrows from the ſun, to enlighten 
the earth by reflection. | ee emer 
x; Sun eclipſed on wedneſday the ad of May, at 6 in the 
vening, which will be a great and viſible — and three- 


ourths of the ſun's diameter will be darken 


Computed by | Begin. | Mid. End Dur. Digits 
— — — h. m. h. m. h. m. h. m. d. m. 

Astronom. Carolina, Coventry] v 41 fi 35/vü 26ſi 45Þix 45 

Mr. Chattock, London 5 4416 38] 7 29]: 46] 9 6] 
Mr. Leadbetter, 8 5 42 3607 2711 45 9 20 

otting. Es 406 37/7 3101. 500 9 49 

Mr. Tho. Sparrow, | Royſton bo 43 6 4507 40 gol 9 31 
q : ; eroy 5 39|0 35] 7 23ji 44} 9 35 
Mr. Chriſt. Hale, London-| 5 436 38| 7 27[r 43] 9 19 

Mr. Samuel Travis, Utoxeter| 5 396 34] 7 28/1 49] 9 20 

„ F Bridgenor.| 5 376 31] 7 2201 45] 9 46 

| a Glouceſterſ 5 38 6 3317 231 459 39 

Mr. Will. Brown, A Rome 6 537 39 8 24/1 21 8 12 

Edinburgh| 5 306 247 17/1 47/0 31 

Paris 6 446 55/7 43/1 39] 9 11 

Mr. Will. Lovatt, 2 5 40 : 35] 7 291 49 9 15 

| ondon F 4316 3807 29/1 46} 9 53 

Mr. John Browne, — 5 486 4317 = 1 46 — 8] 

Mr. Tho. Wright, r — - 257 17/1 47] 9 47]. 

| Lewiſh. | 5 3 4107 2001 44/9 434 

Mr. John Bulman, E 5 2416 30] % 101 46 2 I} 

Mr. Nicholas. Oats, Falmoutbfſ's 36 56 6 52/1 49} 8 4 
Mr. John Turner, Hull 5 186 13] 7 6h 48/ro 12 
Mr. Tho. Williams, Middleton] 5 4116 3607 27/1 45] 9 35 
Mr. Rich. Lovatt, Derby 5 38 6 35 bs 2311 441 9 35 


2. Moon 


— 


* 


* 


h. 
6 
7 
2 
8 


* This eclipſe was obſerved thus: 


At Gottenburg in Sweden by D. Birgerus Vaſſenius. 


m. s. 
26 40 
14 46 
16 54 
S 50 


Before this was the beginning. 
Total immerſion. 0 
Emerſion. 


Eud. | ; A in Y ET At | 


* 


rere 


© 
— 


At 


No. 30. 


* 1 QyzsT1ONs. 


'& i. 


2. Moon eclipſed on thurſday the 17th of May, at 6 in the 


evening. | | 
Computed by Lge 


h. m. h. m 


Aſtronom. Carolina, Coventry 4 31 
Mr. Sparrow, Nottingham 45 47 


Mr, Hale, Derby 


Mr. Browne, Bridgenorth 
Mr. Bulman, Lewiſham 


7 
5 2616 
7 
7 


5 57 


e. 


7 21 


17 
$7 
16 
26 


End 
h. m. 
8 50 
8 46 
3 28 
8 46 
9 


Dur. 
h. m. 
2 38 
2 $9 
8 


8 
m 
22 
2 


Di 
h 
8 
8 
8 3 
8231. 
8 


2 39 


22 


3. Sun eclipſed the 26th of October, at 5 in the evening, 


inviſible. 


4. Moon eclipſed the roth of as at x in the after- 


noon, inviſible. 


New 
2. At Wittemberg in Saxony by Jobn Frid. Weidler. 
h. m. 8. 
6 36 5 Beginning. 
7 29 20 Eleven digits. 
7 46 $5 Sun ſet eclipſed, 
=" To By Begin. [Middle| End 55 
3 7 h. m. s. b. m. 5. N. m. s. | 
3- London G. Graham Þ}; 44 48% 37 30% 28 23apt. 94 
4. Norton Court 75 | 
near Feberſham |Ste. Gray 5 49 1516 40 32 30 ap. t.] 94 
in Kent 0 
5. Otterden Place | 1 \ 
near Lenham in 8 OE : 49 © 731 10 ap. t. 9 
Kent 1 q | | 
6. Leovil in So- "> | | 
| mecferthire ee ee j 34 * 714 30 | 


— 
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New Queſtions. 


y * 
= 
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I. Qussrion 169, by Mr. Will, Grimmett. 


In a certain dictionary, under the word Conoid, it is ſaid, 


the ſolidity of an hyperbolic conoid is to its circumſcribing 


cylinder as 3 to 1c; and in an appendix of fluxions the ſame. 


is alſo aſſerted; which is certainly falſe. Be pleaſed there- 


fore to inveſtigate the. expreſhon that does expound their 


ratio; and when you are in this way of thinking, ſuppoſe 
the generating hyperbola to become the plain of a weſt- 
declining dial, in the latitude of 30% north, and the focus to 
be the center of the ſame, in which, if you erect a wire per- 
pendicular to the plain, the ſun on its firſt ſhining on the 
plain, the x2th of May, will caft the ſhadow of the wire, ſo 
erected, exactly on the hour line of 8. Quere the declina- 
tion of the plain. * 5 | 


II. QuesT10N 10, by Mr. Sam. Aſhby, 


You that would learn the art and myſtery 

Of mathematics, learn geometry. # 

The firſt ſix books of Euclid are the beſt ; 

Which being known, you'll eaſily learn the reſt. 
And then, to put in practice what you know, 

Obſerve a propoſition here below; 

On which, if you'll be pleas'd ſome time to ſpend, 

You'll much oblige your mathematic friend. 


If upon each leg Ah and 
BC, including the right an- 
gle, be drawn a ſquare BD 5 

DC 


and BE; and the lines . 
and E 4, which cut the ſaid | 
legs at Fand G. I ſay, BF | | 


and BG ate equal, and are « 
each a mean proportional 5 ng C 
between the ſegments. AF TY 
and CG; that is, as F: FB:: FB: GC, &c. Quere the 
demonſtration geometrically. 5 


UI. OQvss 


Dia 


- 


8 


* As 1 to s, weflermoſt ſhip's diflance run, being the greater. 
N. B. They arri ved in the latitude of 359 34 north. | 
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III. Qusgs Trion 171, by Mr. Geo. Brown. 3 


One morning fair bright Phœbus did difplay © _ 

His glorious rays over the northern ſea. | 25 
There from a port in “ fifty- one degrees, | 

Three ſhips ſet ſail, their + courſe as here you ſee; 

Then each ſhip chang'd her courſe, and did another get ; 

And when an equal diſtance run, they all did meet. 
Now each ſhip's ſecond courſe and diftance run, 

Likewiſe the ſame from whence they firſt did come, 

Unto this place where now they he, 

With its latitude, is what you're to deſcry ? 


* Of latitude. + F. E. 33·8. S. S. E. 49. S. S. V. 35's leagues. 


IV. Qurxsrion 172, by Mr. Chr. Hale, 


Suppoſe the product of two lines Tnches. 
Be as the margin here defines; 2332800 
The third line then I fain would know, 

That will the greateſt area ſhew; 
For that exactly will deſcry 
The height of All Saints at Derby. 


V. QuzsT10N 173, by Mr. John Turner. | 


Two ſhips ſail from a certain port to ſea, 


' Unto two ports whoſe latitudes agree. 


The firſt ſhe ſails between the ſouth and eaſt, 
The other makes her way *twixt ſouth and weſt. 
If both their courſes you together join, 


Iwill make degrees 112, and minutes twentyanine : 
The ſhip's departure which to the eaſtward went, 
ls miles two hundred twenty-nine, and ſeven-tenths : , 


Their diſtances muſt this “ proportion bear 
Unto each other. Whence I pray declare 

Each ſhip's true courſe, departure, diſtance run, 
And latitude of the port where they begun? 


. » 
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Py — 
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. VI. Quzs71i08 194, by Mr. Ri. Lovatt, 


When mighty Newton the foundation laid 
Of his myfterious art; none cou'd invade 
Nor take trom him the honour which was due; 
Great Britain's ſons will long his works purſue, 
By curious theorems he the moon cou'd trace, 
And her true motion give in every place; 
The 2 areas he with eaſe cou'd ſhew, 
' 


It is from him alone the art we know; 3000 

And to confirm the ſame, let us ſuppoſe 2000 
The greateſt area that we can incloſe 1500 
In four right lines, ſuch as the margin ſhews. a 


He that a theorem gives, ſhall have his name 
Recorded in the ladies“ book of fame. A 
Quere a, and the greateſt area. 


1 
i 


The PxIz E. QuesTiON, by Mr, Fearnſide. 


— — 
— — fy＋—Zꝓ— 


A young lady for ſome time a meadow has own'd, 

In form of a right-angled triangle found, , 
Whoſe baſe I could meaſure, and-found it to be 

Chains ninety and fave, links twenty and three: 

But the other two ſides were with water o'erflown, 
So their lengths, tho' attempted, then could not be known. 
Now a-gditch iſſuing out from the“ angle at th' baſe, 
- Made with the hypothenuſe juſt fifteen degrees ; 

And in the cathetus a tree I 2 | 
Which in two equal parts did exactly divide i 
That part of the faid perpendicular, or ſpace | 
Included *twixt where the ditch croſs'd it, and baſe; 
And if to the oppoſite corner you draw, 
Or ſuppoſe a line drawn, from the tree, you muſt know, 
It equally cuts the whole angle in two. . 

Now by will it was order'd, that who of this meadow 

Could find the content, might marry the lady. 8 

An admirer I've been, and there's nothing remains 

But this to compenſate my care and my pains. 
Therefore if by theſe hints you aught can advance, 

At the wedding, fair ladies, I invite you to dance. 


* ;. & of the triangular meadow. 


—— —— 
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1. Qu s 10 169 anſwered. 


ET the abſciſſa of the hyperbola be = x, the ordinate 
=, the parameter = 6, and the tranſverſe = a; then 


| ; ; | 1 
the nature of the curve will be expreſſed by yy = bx += 5 
then by the doctrine of fluxions e + 277 will ex: 
preſs the ſolidity of a conoid whoſe altitude is = x, and the 
radius of its baſe y: And Ge ſolidity of its circumſcribing 
cylinder will be expreſſed by _ + — : Conſequently 
their ratio will be expreſſed by 4 2 ＋ x to 32 + 3x, which 
is agreeable to that deduced from the method of indivilibles. 


If we conſider ſuch a one whoſe altitude is equal to the 

tranſverſe axis of the generating hyperbola ; the ratio will 

be expounded by that of 5 to 12. 8 
When the ſun is in the plane of any dial, the ſhadow of the 

ſtyle, and that of a wire erected perpendicular to the 

in the center of that dial, will be coincident, | 


| Demonſtration, 


Let 4BCD repreſent the plane of a dial coincident with 
the plane of the paper; then the E 


point E will be the ndi- 
cular wire, EF the hour line 
of 12, EH the ſtyle, EG the 
ſubſtyle; SS a parallel the ſun 
deſcribes, which will here be- 


come an ellipſis. Now the ſun "Te 
in ſome point of the orbit will be 4-S 
in the plane of the dial, ſuppoſe - - f, AA: 0 
at S or S; then its plane by the | 3 
line draun from the ſun 3 the center of the dial will 

1 give 


7 0 
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give the ſhadow of the ſtyle on the plane, as S Por SP; for 
à line drawn from the fun through any other point of the 
ſtyle more remote from the plane will not fall on the plane. 
Again the ſhadow of a wire erected perpendicular on a plane, 
When the ſun is in that plane will be coincident with a line 
drawn from the ſun through the interſection of the wire with 
that plane 33 is here ſaid to be the center of that dial) 
conſequently when the ſun is in the plane, the ſhadow of a 
ſtyle (however inclined) and the ſhadow of the wire erected 
perpendicular in the center will be coincident. ©. E. D. 


Therefore, from the latitude of 50 N. the declination on 
the 12th of May and hour of 8, the azimuth will be found 
99” 48' from the north, which is the declination of the plane 

rom the point. 55 5 


Mr. Fearnj/ide has given the ſame anſwer. Mr. Turner, 
Mr. Smedley, Mr. Ommanney, Mr. Dunthorne, Mr. Quant, 
Mr. Golhaurn, and ſome others, make the declination 990, 
or 9® x4', and the azimuth 802 46', e Bins 7 


HI. Quesr1on 170 anſaered Mr. Rob. Fearnſide. 


Tis plain, by ſimilar triangles, that CB+AB : | 
HB :: BC: FB, Again E AB : BC: e. 
AB : GB. Permutando CB + AB : A:: 7. 
50: GB, Ergo FB = GB. Do 

For the other part of the demonſtration ; by ſimilar tri- 
angles 4B (= 4D): AF:: BC: BF; and AB: BG :: 


i F: GG 2. E. D. 


40 rubean Lady's anſwer to the ſame. 


To oblige you, mathematic friend, Sam, Aſhby, 
I'Il prove ycur wondrous prop. but not too raſhly. 

* Firſt, to your ſcheme let's add the Q and P, 

Not out of abſolute neceſſity; oe 
But to make clear the-proof, as noſe on face, 
Or plain as pike ſtaff; that is all the caſe. 

Then, geometric friend, without more fuſs, 
T pray you, take the demonſtration; thus. 


The triangles APE and 4 BG, being ſimilar, it is AP: 
PE :: 4B : BG; (by Euclid 4. 6) that is 4B BC: BC 
:: AB : BG, becauſe all the ſides of a uae are equal. 

In like nranger the triangles C D and C F, being in 
- 3 * * 1 


BE (="CB) £ CG: Therefore, ex equo AF: BG : 


REY 
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4. 

or it is 57 : DA: FB; ie. AB+BC: BC: 
he 3: FB. Therefore FB is BG. Again, the — 
1e, DAF and FBC, and the triangles 486 and E CG ate ſimi- 
Ee, lar; therefore (DA or) AB: BC :: AF: FB; and A: 
ne BC (=CE) :: BG : GC. Whence AF : FB *: BG 
th (or BF) : GC (by Eucl. 2. 5). 2. E. D. 1 7 
al) — | „ 

f a III. QuesT1oN 171 anſwered by Mr. J. Turner. 


This 13 altogether ſolved by trigonometry. For, firſt, in 
the triangles £45, C4S, there is given two fides and a 
contained angle, to find BS, and the . BSA, and CS and 
the CSA; add theſe two angles 
together, and then you have in the 
A 3 SG two fides and a contained 
angle, to find BC': Now in the A B, 
the angle at A is double the £ SC, 
and being iſoſceles, it is eaſy to find 
Bn=Cn=$Sn=19'44leagues,each B 
ſhip's 2d diſtance run, from B, S, C, 
to meet at 2. Again, in the A ABC, 
find the s ABC and CB, to which 
add the (A Bn, BCn, we find that | 
the ad courſe of the firſt ſhip ſteered Wa | | 
8. S. W. from B to nis E. by N. 5 26' eaſterly, i f 
2 ſhip S. E. C to nis W. S. W. 1 37 weſterly , 
3 ſhip 8. 8. E. S to n is N. W. 3 12 nortberly. 
Laſtly, in the A An, there is given BA, B n, and the 
angle contained; to-find {x 314 leagues, the diſtance 
from the port 4 to where they all meet: And by the 
B An found, the courſe from A to n is 8. by E. 34-ſou-: - 
therly. The difference of latitude of the ſhips when at 2, 
= 30'7 leagues. | N 
The ſame is anſwered in this manner by Mr. Fearnfide 
Mr. Skews, Mr. P. Sharp, Mr. Quant; Mr. Wooter, Mr. 
Colbourn, Mr. Hemmingway, and Mr. Oats; which agree flo «+ 


near to the propoſer's anſwer and one another, that I pre- 
ſume I need not to exhibit any of them at large. | 


IV. Que$sT10N 172 anſwered... 


T have received a great many anſwers to this queſtion, but 
| they generally agree that it is unlimited, or elſe they do not 
: rightly underſtand the propoſer's meaning; but if that pro- 
2 duct be broke into two equal lines, making the legs off a 
1. right-angled triangle, the hypothenuſe will be 180 feet. I 
g ſhall here give you the propoſer's own ſolution. 2 
j | hes 8 ; Put 


— — 
— 
— — 

_ 


* 


——— 


— wy — A - 2+” 9 
_ — — — 
—— —a—ͤ—ę— —— —— e —ee>- 
» 


— 


3 6 = Lavr x s* Dr Ants, Lesbien] 5 1734. 
Put dd= 2332800, and a= AG. 4a: d Tdi d- d 0 
= AD—DC: And® = 4D. | | B 


addaa—naaa 


—y 


| = greateſt area ſquared. 
16 1 2 

In fluxions, 8 0d a — 44 4 = ©: . 
Reduced gives a = 2169 inches. The 72 2. A. 
exact height of All- ſaints tower 60 yards,* *** 


— — — — 


—_—_ — —_—s — 
4 => —ä —3 2 


_ 
— we RO, ⁰ — 


3 —— 
— ogponnds. — 


a v. QuEsTION 173 anſwered by. Mr. Fearnſide. 


Put + = CD, d = , fine of the ſum of the courſcs 
112 29' Sc, coſine a, x= AF, | gms” 


— — . . 
no — — — — 
% 


Then a 1: AD=Z, and 108 - if 1 
b DE = A, BA E, Ca=. Ar 
. 'M 
aE—bb. Then BD3 = xx — — 5 5 
r ps 
(putting * 81 + 2 + 22.+ =) ppxx, therefore px 


= BD, and 8 = BC: Per ſimilar triangles, p * 
* 


„ 3 px — 5; hence x will be found =| 
phaa 


Fran Ogre ATE vg 134*28 miles. Conſequently B a 

\ 8426 miles, AD = 35r'15 miles, BC = 79919 miles, 
LaA1BG=18% 12' 14%, BAG = 71 37, CAD = 40® 51), 
and latitude 319 45. e Th 

F 8 | e 


: — 
rr 


* 


* IV. Quss Trion 172. 


Since the product of any two ſides of a triangle drawn into the 
Bae of their included angle produces double the area; therefore 
when the product of the ſides is given, the area will be as the fine 

of the angle; but the right angle has the greatcſt ſine, therefore the 
trianple is right-angled when a maximum. And then into what. 
ever two parts the given product is broken, the area will be ſtill 
the ſame ;_ but then the hypothenuſe will vary, and is ſhorteſt when 
the triangle is iſoſceles, in which eaſe it is = 4/42 x 233280 = 
2160 inches = 60 yards. | | 


ration. 


| 19212 x2 —- Xx4— 2d > —> 
47 Eucl.I, 4% — 24 d 


„„ . RW Wo” : 
No. 371. QuEsTTtons ANSWERED *' "af 


The ſame anſwered by Mr. Turner, the propoſer. 


Though this queſtion may be ſolved by a ſimple quadratic 
equation, yet I always prefer conciſeneſs in mathematics, 
and ſend you the geometric conſtruction, and trigonometric 
calculation, which are vaſtly eaſier than the algebraic ope 


* 


Conſtruction. 


Aſſume any 2 lines as As, At, in the ratio of 12 to 5, and 
let them contain the given angle s At, produce the lines 
indefinitely, and let fall 4 ere to sf, and at the 
th: diſtance of 230 dra a parallel to Av, as VP, and from 
where it cuts, Hf produced as at D, draw DC parallel to 
ts, and where it meets As produced will form the triangle 
required. ; — A 


Solution. 


As, At, being aſſumed = any numbers in the ratio of 12 
to 5, and the _ contained given: Find 27, and thence 
vt and v . And then it will be as v:: A:: CD: C, 
from whence all the reſt are eaſily known, - - Mites. 

The courſe of one ſhip is S. 71 38' weſterly, diſt. run 843˙7 

the other S. 40 52 eaſterly, — z5r's 
Latitude of the port ſailed from 400 north. Difference of 


| latitude 266 miles. 


VI. Qu EST1IO * 174 anſwered by the propoſer. 
. f Po 


Given 4D = zooo =m, DB =2000 = 6b, BC= 1500 
2p. Put LDB DUH N 
= 75 and AB = x. Then per 4 and 7 2 19 


, — 
= the area ABD; and px = area 2 
ABC, which is right-angled when the C A 


trapezium becomes a maximum. The 


. Py . 
2 * xx —x3x—dgdxx 


ſam in fluxions i — 
2/am*x* —x* —2d4x* — A4. 
Subſtitute „ = 2 — d, then x4 —anx*> +4p* x* = 
| 7 952 2 3 . ; 
16” — 8dp* — =y —w gs, This adfected equation 
| + v5 


PN 0: 


2 — 
| 
: * 


| 3t | Lapies' PIARI ES. [Beighton] 1734. 
will be reduced to a quadratic x* — 1187 = 5217800 x 
= 4134'34; then AC = 43981; and the greatelt area 
$921925"2575. | *. N 
Or, hen the area of the trapezium becomes a maximum, 
it will be incloſed in a ſemicircle, and the variable line 4G 
will be the diameter. Therefore making @= AC, we have 
a= 4398˙1.* N . 7 2 3 


rr 
———— H— 
— 


— 
— 


ET OOPS — 7 
— 
„0 2 


— 3 4 I”. » 
... ae a re Se — — 


The PRIZ E Que $4108 anſwered. 


— — — * * 


Given BC = 95'23 chains B, fine Z ABD = x59 = x, 
AE EBC, and DE = EC. Put 


| * 2 8. CEC; then Vi- xx: 5: x 1/20 
= bx EE {SED | 
i} CA. ; hence 2D. 
1 VI xx VI xx 8 
i Then, per Fuc. 47. I. DEN — 
| Again the coline of double the EEC 1 
SE ſine of the ZL A will be found to be 8 0 
. = 1 — 2x“; then 1 — 2x1 ::: BD: | N f 
f « : He g p 
1 DA = = = Then by 3d prop. 6 Euclid, | 
5 C: BA:: EC: AE; which analytically expreſſed, and 5 
4 the equation ordered, becomes 4 x* — 1 — Ss = & 

3 Reduced, the fine of the (EBC vill be found to be that of 7 
N 340 27" 4%, and CA = 24713; conſequently the area of A 
(F the meadow will be = 1176˙7 099 acres. $ 
2 Of I 

* VI Qu s 10 174. 
Since the bepestwnd for any other figure) will he a marimromn Rev 


- when it is inſcribed in a ſemicircle, the unknown fide being the 
diameter, as is now generally known; there is no occaſion. for the 
uſe of fluxions in the operation,” it being only to apply three given 
chords ſo as ta fill up the ſemicircumference, as Ward has done in 
his 16th problem. 


| ee eee —W̃ 


of the Eclipſes in 1 7 34. 


There will be but two eclipſes this x year, the one viſible 
and the other inviſible. | 


„4 


The rl of the ſun the 22d of April, at ro in the morning · 
The other of the ſun the 15th of October, at 7 at night. 


New Queſtions | 


1. QuesT1ON 195, by Mr. Rob. Fearnlde. 


A lady of wit, youth, and beauty beſide, 
Remote from all cares, but of being a bride, 
Surpriz'd her fond lover one l in May, 
And diſpatch'd him for parſon and licence away. | 
But how great her confuſion, when Strephon brought news 
That the parſon a licence to grant did refuſe ! 
Her age, which the lady nor {over cou'd tell, 
Was the cauſe that this fatal diſaſter befel. 
Therefore, ladies, their humble requeſt is, you'll hw 
The way how to de't from the“ data below. 
And this by. a general method explain, 
So that lovers may never be non-plus'd again, 


| * Cycle of © 18, golden number 9, roman indiftion 10, that year the 
f lady was born, 


— 


8 U. Quss- 


| * This eclipſe was obſerved at Rome by the Abbot Des 
m Revillas and Andreas Celſius. 


e -- True time, p. mer. 


n | 22 % 3 The * Hoes over. 
n 1 23 5 o Middle, 2 digits. f 


23 $2 #8 End. 


* 
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II. QuzsT10N 176, by. Mr. John Gundy, 


Whilſt J was ſurveying for his Grace the Duke of Buc- 
cleugh, it was my. chance to meet with a piece of land in the 
form of a rectangle, or long ſquare; and the proportio 

were ſuch, that 1f it had been two perches broader, an 

three longer, it would have been fixty-four- perches larger 
than before. But, on the contrary, if it had been three 
perches broader, and two longer, it would then be ſixty- 
eight perches larger than it was by my ſurvey. Quere, What 
was the area of the ſaid piece of land? Ay 


| III. Quss Trion 177, by Mr. John Turner. 


The dimenſions of a conical fruſtum are known 

To be ſuch as hereunder“; from whence I'd have ſhown 
The greazeſt cylinder that can be inſcrib'd therein, 

Its baſe's diameter, and height, I do mean. 

And if, for variety's ſake, we again 

Suppoſe the ſaid fruſtum to be cut by a plane 

Thro? the leſſer diameter's — 

And parallel to the cone's axe; be ſo kind, 

The ſolid content of each part for to find? 


Gives the greater diameter of the fruſlum CD == 44 inches 
b 2 diameter — — AB = 20 : : 


perpendicular beight <= MN = 30 


TV. Quesr1ox 138, 35 My. Chr. Maſon. 


I being lately in a timber yard, ä 
Where blocks, and beams, and ſcantlings lay prepar d; 
There a young artift did my aid implore, | 
A piece to meaſure he ne'er met before. 
He'd read moſt authors which on ſolids treat; —— 
Yet this quaint ſolid did his ſkill defeat. 72S 

Four regular equal faces it did bear, 
They. bounded by iſoſceles triangles were. 
Three feet each baſe or ſhorreſt fide did count, 
The legs or longeſt did to five amount. 

Pve given what is requiſite to know, 

The true content and properties pray ſhew? 


—— as wut A: R\"ÞooS> ww a De om ww 


1 8 _— » 


nnn 


In peaceful murm' rings thro! their channels flow, 


— 
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V. QuzsT1ON 179, by Mr. ]. Bulman. 


At a certain place in northern latitude, the ſun was ob- 
ſerved to nie exactly at 3 h. 58 m. and at 6 o'clock his alti- 
rude was taken the ſame morning, and found to be x5 deg. 
20 min. his, declination being then north. Required the 
latitude of the place where, and day of the year when, thoſe 


* 


obſervations were made? 


5 VI. Quzs*108 180, by Mr. John Grundy, 


A gentleman, who was a great lover of the mathematics, 
had a large eftate, which lay in four ſeveral entire manors, 
of which he had drawn four ſeveral maps. Now he, by his 
often looking over the contents of theſe maps, found the 

uantities of acres belonging to each of theſe, would make 
— numbers in continued proportion; whereof the ſum of 
the two middlemoſt numbers is 1152, and that of the two 


extremes 1728. He lying on his death-bed, called his four 


ſons to him, ſaying, My dear children, my glaſs being al- 
moſt run, and the eſtate I have to leave amongſt you was for 
the moſt part gained by my own induftry, and ſo entirely at 
my own diſpoſal, I ſhall leave it amongſt vou, with this 
proviſo, that he that anſwers the aboveſaid queſtion fart, 
ſhall have the largeſt manor for his ſhare; and ſo the reſt of 


| you the others, according to your birthright. It is de- 
manded the quantity of acres that each manor.does contain? 


Fhe PrrzE QuesT10N, by Mr.- Maſon; 


A worthy wight, who does in wealth abound, .. ' 
And, to a wiſh, with earthly bleſſings crown'd ; 2 
Free from oppreſſion, and perfidious gain, dy 
True Briton-like, doth bberty. maintain. | 

On a fair ſite a ſtately fabric rais'd, 


— 


Whoſe view a Wren or Vanburgh wou'd have prais d. 


High on the north fine rural groves ariſe, 

Shelt'ring from blaſts and fierce inclement ſkies, . << 
There glades, and grots, and groteſque works appear, 
And bounteous green ſtill flouriſh round the year. 
The dropping rocks their trickling tears repeat, 
Weeping for joy they've ſuch a ſafe retreat. 

The drops unite, and into ſtreams do grow; 


Until 


32 


Then art's requir'd where nature work'd before. 


The choiceſt ligums that's for kitchen uſe; 
The melonry calls for the gard'ner's care, 


Was there produc'd the ſam 


— 


And in the midſt an oval fountain place, 
Where groups of 'Tritons muſt the center grace. 


As ſeaſons change, with changes he is ſtor'd, 
For to ſupply his bounteous maſter's board. 
Next, on the weſt, Pomona claims her ſeat , _— 


The earth du 


1 "So - 


Lanizs' Driarits, [Beighton] 1727 


Until one ſource does all the reſt invade, 
And then in haſte doth form a large caſcade, . -'- 
Which rolls itſelf into a reſervoir ; 


Near on the eaſt the new-made ſoils produce, - 


For heat, for moiſture, and ſometimes for air. 


Moſt free from blights, tho? not the moſt 

The vernal ſcenes raviſh th beholder's eye, 

And fragrant bloſſoms, figur d variouſly, . ME 
, 


Diffuſe their ſweets ; their vying wafts conten 


Till gentle Zeph'rus does the conteſt end. 
The dancing foliage with immantlings pla 

And laden branches their choice fruits di play. 
Vet wanteth ſtill, the edifice to grace, © 
A large parterre the ſouthern front to face. 


Then foon an artiſt of 19 wy 1 
or to fulfil: 


His order was, ten acres he ſhou'd take, 


And on three Nen a canal to make. 
thence muſt on the ſurface lie, 


To mix the ſoil, and raiſe it one foot high. 
Yet no dimenſions, but proportion, giv'n, 
The depth to breadth, as one is unto ſeven, 


The depth three feet, the area in roods a ſcore, 

And the plus earth converted as before. 

The diameters ſhou'd ſuch proportion bear, 

As the garden's length and breadth (or very near.) 

The ſhorter ſpace *tween the canal and fount, 

To feet, as in the margin will amount. 238 
Now the dimenſions you're defir'd to ſhow, * 

Both of canal, the fount, and garden too? 


\ 


Dueſtions 
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| Oneftions anſwered. 
* I Que 371 on 175 anſwered by Mr. Rich. Dunthorne, 


T3 ſolution to this queſtion is in Keil's Aſtronomy, 
leR. 29 p. 379 and 380, by finding three numbers 285 x, 
20), and 5322; ſo that the firſt divided by 28 leaves the 

_ of the ſun a remainder, the ſecond by 19 leaves the 
golden number, the third by 15 leaves the indiction. Then 
if the ſum of theſe numbers be divided by 7980, the remain- 
der will be the year of the Julian period required. Or, 
The cycle © 18 mult, by 4845 = Wy. The ſum of 


Golden numb. 8 4200 = 33600 & the products 
Indiction 10 6916 691600 is 189970. 
Which divided by 7980, there remains 6430, the Julian pe- 
riod; from which ſubtract 4713, the Julian period at our 
Saviour's birth, remains 1717, the year required in anſwer 


to the queſtion, . e 
| Anſwered 


x - *% n 
nd 4 , 


—— 


I. QUESTION 175. % 


The ſolar cycle is a period of 28 years, the lunar of rg, and the 
indiction a period of 15. The year before the chriſtian zra was 
the 9th of the ſolar cycle, the 1ſt of the lunar, and the zd of the 

indiction cycle. Wherefore 9, 1, and 3 being ſeverally added to 
any year x of Chriſt, and the ſums divided reſpectively by 28, 19, 
and 15, the remainders will ſhew the ſeveral years of the cycles 
for that year. But, in the preſent caſe — 8 the remainders 
x ＋ 9 — 18 x+1—8 


are 18, 8, and 10; hence then 7 5 won and 
2 28 19 Kg" 
integers. | | 
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Anſwered by Mr. John Ommanney. 


Dr. Keil in his Aſtron. Lectures, p. 380, ſays, if 4845 be 

b the golden 
5 the ſum of 
their products divided by 7980, the remainder (neglecting 
the quotient) will be the year of the Julian period; from 
, there will remain the year of the 
chriſtian æra. And in this queſtion the anſwer is 1747, as 


multiplied by -the cycle of the ſun, and 4200 
number, and 6916 by the Roman indiction, an 


which ſubtract 4713, 


above. 


IL. Que s- 


Xx — 9 


: put the firſt of theſe equal to the integer m, that is * = 


TY 
n; then x = 28m +9 a value of x anſwering the firſt condi- 


28 m 2 


28m ＋ 9 — 7 


tion. Write this in the zd, then — 


| m +2 0 8 eq _ 2 18 m 4 
EI, = an integer z therefore DIE . 


19 19 


= m — —_— = an integer; therefore 
ger; hence m ion + 4; which ſubſtituted in the value of x, vc 
have x =28B x 199 +4 +9 = $32" -+ 121 a value of x anſwer 


1 — 4 


the two firſt conditions. This value of x being written in the 3d. 


| n 124 — 
$32n + 8 


original integer, we have - 2 


: US 15 
7 . 142419 
3 + 757 + - an integer; hence 2 & - _ 


£ 
* 


iir therefore =? an in- 


teger; conſequently 2 = 15p + 3: this written in the laſt value 
of x, it becomes x = $32 XI5p +3 + 121 = 9980p + 111) 
a general expreſſion for the year anſwering all the three conditions, 
in which p may be either nothing or any whole number. In the 
preſent caſe it is evident that the value of p muſt be nothing, and 
then x = 1717, the year of the lady's birth. 


It is evident that ſuch a combination cannot happen again til 
the year 9697 = 7980 + 1717, when the value of p is 1; and 
that the ſucceſſive years of its happening are found by the continual 

addition of 7980, 


= an inte- 


IT W__ err 
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II. QuesT10Nn 176 anſwer'd by Eumenes Pamphilus. 


Let x = length, z = breadth. Then, per queſt. 
xz +3z+2x +6 = xz +64, and ; PS 
xz +2x +32 +6 = x2 +68. Their difference is 
x — 2 = 4, hence x—4 = 2; which being ſubſtituted for 2, 
there comes out, by the zſt equation, | 
xx +x—6 = xx — 4x +64; Or 5x = o. Hence 


x = 11 = 14 perches the length, and 


2 = x 4 10 perches the breadth, alſo 
x2 = 140 perches, or 3 roods 20 perches the content. 


Mr. Turner's anſwer is in ſubſtance the ſame. 


HI. QuesT10N 147 anſwered by the propoſer. 
In order to find the height of the whole cone Bm. Put 


Mm = x, Cn . 
An d. Then, by ſimilar tri- 
angles, as x:b::x+c: d. 
Hence bx + bc = dx, and x 
72 = 25 ; conſequemtly 
Zn = 55 inches. Again, 
p=Bw, 4= MF#, — yn 
= nw the height of the greateſt 
cylinder; as p: :: py 
bp—bs | 5 
—— pg. But the fo- 
lidity of the cylinder = | 
bbxx— 2bbpx + bbpp x dx; AD 
. | PP | | . . . 1 
in fluxions, it is 3dbbxxx — 4dbbpxx + dbbypx =0. 
Divide all by 4bbx, and 3 xx — 4px +pp =0; Ergo x =" 
TÞ=18*3333 inches, the cylinder's height; and the diameter 
of its baſe 29'3333. Again, from Ag = 12, and Pg = 92, 
being given, go = ge is found = (4/12 * 32) 19 ˙6 inches 
and ve = 39'2: the area of the ſegment Aeu (by page 404 
Ward, or much. eaſier by a table of 3 ound to 
be 335'88 fquare inches. Which multiplied y 244 = 


18.333, gives the ſolidity of the pyramid 4 Bey 615778 
cubic inches. 1 7 | | * 
| 2 | Now 


N 9 „* * 
* 2 * R WY 6 eee" An * 
* 2 , * 2 * l N 1 R 
5 ** : — < es x. 2 
* E 2 
k 4 . p : ' e 1 
* . 
4 x 


\ 
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Now the baſe of the pyramid CveBC is an hyperbolz, 
whoſe area is thus found: 7g =10 is the hyperbola's conju- 
gate ſemi-diameter =: , ve = 39'2 = g its bounding ordi- 
nate, Cg = 3o the abſciſſa, C & the tranſverſe ſemi- diameter, 
=25, Ag =p=55, AP=d= 44. The hyperbolic loga- 
rithm of —95 or 4*16 is 1˙4255 142 = S. I ſay the are 


23558 
4 


of the hyperbola n= = — = 72162 ſquare inch. 


which is a contraction of Dr. Wallis's quadrature of the hy- 
perbola, p. 328 of his Algebra. This multiplied by 7 ng, 
the perpendicular altitude of the pyramid, or 3'333, giver 
_ 2403'40 its ſolidity. Subtract this pyramid Cve BC from 
the 2 A ev A, the remainder is the content of the 
ungula or cuneus HVe CA = 375244 cubic inches, which was 
required. And laſtly, if you ſubtract this from the content 
of the conic fruſtum AC DP, which is eaſily found = 
25258*46, the remainder is the ſolidity of the other part cr 
ungula PevCP = 21506'c6 inches. | 


Anſwered by Mr, Geo, Brown, 


Who projects the ſcheme, and all its parts exactly the 
_ Tame as bove, and carries the 2 through the whole, 
from whence I ſhall only collect ſuch parts as are eſſential to 
the anſwer. 811 g 2 

The area of the ſegment fev = 335'9r5 ſquare inches, 

The ſolidity of the inclined pyr. 4b g = 61 58*45 cubic ine 
The area of the * N 2 721˙45, | 

Solidity of the inclined pyramid CBS = 2404˙95, 

Which taken from Ag. | 5 5 
Leaves the ſolidity of the hoof AC ue 3753 ˙49 1721 feet. 
Which taken from the given fruſtum of the cone 146171, 
Leaves the content of the part PD Ce P = 192445. 

The height of the greateſt cylinder wz 18˙333 ; eg: 
And its baſe's diameter. — — 29'333 SUR 


IV. QussrT 105 1 78 anſwered by Juvenis Mathematicus. 


Euclid's definition of a py- 

ramid. Per 47 Eucl. 1, cc _ = — | 2 to the per- 

pendicular of ene of the ifoſceles triangles; and if the body 
be conceived to be divided into two equal 


This body ſeems to agree with 


angular 


parts by a tri- 
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* lar plane, two ſides of which are the perpendiculars 
1. — ihe the zd =b = 3. Then by the 14th prop. of 


er, Keil's Plain Trigonometry, Fg Wenn '2 of ee +> 
22 EEE — 6 : the difference of the ſegments of the 
baſe. The rectangle of the means divided by the firſt ex- 


ch. | : 
Ry bb 55 a L | 
y- des * . „ — ED 77 | — difference of the 
| 4 


1g. 
ves | | e 
5 gcc —bb hb £4 
em ſegments. Rence then Fe 1 25 V4 co — bb. © 
1 2 — — — 
Vas : | 4 
on the greater ſegment, and . S the leſs ſeg- 
= 8 . JEEMeEne, 7 co—bb 
« 5 


= the ſquare of the perpen- 


ment; alſo 35 — XX 


dicular height of this triangle. But 45 A =D 2 
area triangle or baſe of the ſolid body. Wherefore 
EET Oo c—bb | 
iv bb 23 * 1 — — 6˙79 1536746428 
cubic feet, the ſolid content required, 3 


The fame anſwered by Mr. Ed. Golding, 


A general Rule to find the Solidity. From the ſquare of 
et. ¶ one of the legs, abate the ſquare of half the baſe; and mul- 
. tiply the ſquare root of the remainder by the ſquare of the 

baſe: The laſt product divide by 6, and the quotient ſhall be 
the content of the propoſed folid. : a "1 


Fer the perpendicular Height. The ſquare of the fide or 
leg 5=25; ſubtract twice the ſquare of 4 the baſe 1'5= 4*5; 
us. there remains 20'51 whoſe ſquare root 4'5277 is the perpen- 
dicular height. | 


Y i - For the Solidity. Multiply the ſquare of the baſe 3 =9, 
er- ¶ by the perpendicular 45757, and the product 40˙7493 is the 

ſolidity of the circumſcribing priſm. As 6 : 1 :: 40'7493 : 
55 J the ſolid feet in the alabrum, by which name F 
e call thus ſolid till a fitter name be impoſed. And to prove 


4 3 it 
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it but 5 of the priſm. Suppoſe the firſt figure, being 2 
ſquare priſm, be 3 feet ſquare at the — 8 tt 
and 6 feet high, the content will be 54. Cut 
off from the priſm ( x.) the 2 priſmatic wedges 
a and 5; which both together contain 9 upon 
3 27 feet; leaving the wedge c, which ſup- 
pole to be the ſecond figure; from it cut off 
the two pyramids e and V, which both toge- 
ther contain 9 upon 2 = 18, Leaving the 
the alabrum only behind: The two wedges 
= 27, and two pyramids = 18, make 45, 
which taken from 54, remains the alabrum 


9 = x of the priſm, Q, E. D. 


The ſame anſwered by Mr. J. Bulman. 


From the ſquare of the given {ide of the iſoſceles triangle 
= 25, fubtract the ſquare of half the given baſe = 2˙25, the 
"remainder 2275 is the ſquare of the perpendicular to the 
triangle: from which ſubtra& again the ſquare of half the 
baſe, the ſquare root of the remainder 4527692. = the 
length of the circumſcribing ſquare priſm : whoſe ſolidity 1 
40749228 feet, & of which is 6*791538 feet, the ſolidity of 
the body required. by 3A : | 

IN 13] 


This ſolid may eaſily be cut from a priſm 
having ſquare baſes. Or if a piece of ſtiff 
paper or paſteboard be cut aceording to the 
following figure, and folded in the lines # b, 
be, and ca, ſo as c and ce coincide or make 
but one line, and g touches the joined points 
e and /, it will perfectly repreſent the body 
propoſed in the queſtion. 


1 
Several other true anſwers I might exhibit, were it not 
that J have in ſome meaſure exceeded my limits; and that 
the rather, becauſe ſeveral have pronounced this queſtion 
_ unintelligible and unlimited; ſuch I hope will be convinced 
of their error by theſe anſwers; and not haſtily judge and 
condemn others, that at firſt don't appear obvious to them. 


V. Quts 


2 Ao 
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V. Qerten 179 anſwered * Mr. N. Oats. 


Put a = fine of the altitude at 6; d fine of the ROT 
diff. S fine of the latitude; y/x-— 5s = its coſine, Then, 


a f 
per ſpherics, „ of 4% ſine decl. and its coſine = 


* if if * 9 — 22 a 
 F 9 


41 ; | ol 
th — = tang. declin. AI —SSLS! I: 
MIS —aa 1 —= IF 
R ass 
= tang. lat. 1: 2 27 d; ergo | 
MiI—Ss. MSS—aa MSiS—ag 
aass 


= AN — 1. Reduced, it is 74 - 4417 4-1 FF 


= 04 has 5 ="$457a8 = the fine lat. = 56® 41! 32%. And 
the declination = = 18® 26* 45”, anſwering to May 2, or Aug. 4. 


Mr. John Turner has given a curious ſolution to this 


queſtion, both trigonometrically and be where 


he makes the ſun's dechnation north 189 28! 


the latt- 
tude of the N north 5640. 


VI. Our rien 180 anfueres by Mr. Beacham. 


This queſtion is compoſed out of Sir Iſaac Newton s Arith. 
or Ronayne's Algebra. The firſt ſhare is 1536, che ſecond 


768, the third 384, and the g 2 actes. 


Mr. Fohn Corbett has gives » whe algebraic ſolution to 
; this queſtion. F 1 | © 07A 
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The Prrze QuesTiON anſwered by Mr, J. Doubt, 


Given 10 acres = 435600 ſquare feet = &; 20 roods = 
5445 {quare feet g; the diſtance of fount to the canal = 
476 = 5: The area of a circle whoſe diameter is x =*78c4 
= n: Put the tranſverſe diameter of the fount = x, and the 


conjugate = y: then — =/ x:: 5: — 9 


and alſo a Fx x b +y = EL ESE EEE = |þ: 
and fo bx m +g = Nl, m. Hence will be found x = 
700'8844, y = 687199. The length of the garden 799'67 
feet; breadth 544719 feet; and then 435600— 5445 — 16335 
= 413820 the ſolid content of the canal, which let be = 5, 
and 7996771 x 2 + 544'719 = 2144'074 (the extent of the 
canal) = J. Put breadth = a, the depth = e; then per 


queſtion, 7:1::a:; == e: and = = 5. Therefore 


* = 2 = 36*7566 feet; and e = 5*2509 feet. 


Some have taken this queſtion to be unlimited; indeed the 
words Tthree aſpects ] do not abſolutely determine whether 
two ſides and one end, or two ends and one fide; but one 
would rather take it in the former. But that it ſhould be an 
oblong is plain enough from thoſe words, that the oval 
| * be in proportion to the garden length and breadth, 

However the author's meaning has been well underſtood by 
ſeveral perſons, as by the near agreement of ſome of their 


anſwers here below do appear. 


ä 2 Length] Bread. )Tranſv.\Conju Bred. Can Dept. 
The propeſer þ799'91] 5444} 100˙9 þ68'6 32˙7 4˙68 
Mr. „ 799'4 | 544'8 [ 101˙1[68˙8[ 38'3 [5˙4 
N. R. S. $799g%0[5446þ 100'g [686] 32'6 | 5'o1 
Mr. John Chorley | 7947 | 548'1} 96˙1 }72'r] 38˙3 |} 548 


The prize of 10 diaries was won by Mr. John Turner of 


d > I1 II 


— 8 5 8 


3 


4 


＋ 
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Of the Echpſes in 1735. 


There will happen four eclipſes this year: twice will the 


moon's dark body be interpoſed between the ſun and the 
earth, and hinder the ſun's rays from falling on the terra- 

queous globe; and twice will the earth come in the direct 
line between the ſun and moon, and prevent the moon from 
receiving her borrowed light from the ſun. | 5 


1. Moon eclipſed March 27, at 11 forenoon, inviſible. 

2. Sun eclipfed April xx, at 11 at night, inviſible. 

3. Moon eclipſed September 21, after 1 morning, viſible, 
4. Sun eclipſed October 5, at 2 morning, inviſible. 

That of the moon, September 21, only viſible, as follows. 


Computed by g | Begin. [Mid. End Dur. hes 

h. m. h. m. h. mh. m. h. m. 

By Aſtronomia for Coventry 12 23]: 392 56/2 33/6 2 
Mr. Chattock for London ir 52ʃT 2112 50/2 57/7 12 
Mr. Leadbetter for London o 16fr 332 502 3415 37 
Mr. Dunthorne for Ramfey o 2901 4613 32 33/60 3 
Mr. Hampfon, Leigh, Lancafh. 1 391 ol 2202 4316 29 
Mr. Sparrow, 12 Flamſtead's [x1 52|t 14]z 35/2 43/6 18 
Nottingham, @ Afﬀtron. Carol. 12 2cjx 362 5212 3215, 59] 
Mr. J. Wooler for Whitby, Ix 47jr 82 2912 426 4 
Mr. J. Thomas, Penzance II 49jz 62 19/2 30[5 $5 
Mr. Williams, Oxfordſhire o 12/1 3c|z 46!2 34/5 40 
Mr. C. Forreſt, Newcaſtle 11 $5]x 22/2 48 53 6 38 
Mr. J. Hilton for London o 1601 331% 5% 346 37 
Mr, Brown for Bridgnorth o 18|1 352 52j2 33/6 2 
Mr. J. Bulman o 2911 46]3 32 346 3 


New Queſtions. 
I. QvesT10Nn 187, by Mr. John Turner. 


In the triangle 4 BC there is given the ſide 4B = 6; feet, 
and the fide SC = 74; and in this triangle See the fig. to 
there is an equilateral triangle inſcribed as the fo fs, 
SWH, — ſide SH is parallel to the "IT, 
baſe AC: And laſtly, in the equilateral triangle there is a 
circle inſcribed, whoſe area is known to be = 307'g ſquare 
feet, It is required to find the ſide of the equilateral, and the 


baſe of the external triangle? 


II. Ques- 


- 
8 TY 8 9 
* * SG A424 8 
„ * LI e * Le I: 9 
* 7 = 2 
$3 1 FEE TN | 
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* R „ C4 N 
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Il. Quzs7108 182, 4 My. Chr. Maſon, 


On a rich globe where bounteous nature ſmil'd 
And py wg ſweets the ſenſe of man begmil'd; 
Near a fair grove where warbling birds did ſing, 
With joyous notes, to the beloved ſpring; 

I thither went with orders to ſurvey 
A field, with four unequal ſides there lay, + 
And a Rene eroſs the longeſt way. 
Leſt we ſhou'd treſpaſs on the ſmiling plain, 
With our rude feet, and dragging of the chain, 
I took my tation (trait along the way, 
And in the ſame completed my ſurvey. 
One hundred rods it ſtretch'd from end to end; 
Th' obtuſe angles it alſo did ſubtend; ET 
Which ſaid angles they are plac'd * below, 
And their two perpendiculars alſo; 
That is, if I more plain to you muſt ſay, 
They from thoſe angles fall upon the way. 
Ye douty brethren, that do drag the chain, 


And you who with your poles do thwart the plain, , 
And thoſe that ſtalk the Laions by Spaniſh ſtrides, Jin 
With each your art unfold the inks own ſides. | wh 

* The obtuſe angles are 108® and 118®, and er penden lars 9 and "oi 

7 chains. by | pav 
| the 

III. QuesTrow 183, by Mr. Tho. Fearn. 1 

5 a mer 

A general diſpoſing his army into a ſquare battle, finds = 
he has 284 ſoldiers over-and-above; but increaſing each Morn 
ſide with one man, he wanted 25 to fill up the ſquare ¶ Apo 
Quere the number of ſoldiets. | onſ 
| > nom: 

IV. QuesTion 184, by Eumenes Pamphilus. * 

| ters 
Poets, like me, will often ſtrain and ſoar, ian 

To make that dubious which was plain before; dicul 
And merely for to make our fuſtian chime, eric 
We'll metamorphoze reaſon into rhime : utmo 
And mathematics too, you often hear, Capri 

In rhimes are flat and nauſeous to the ear, | hence 
And fometimes dubious: Therefore might I chnſe, the le 
We'd often have em writ in plainer proſe, + ' Whies « 
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There are three numbers in continued proportion; the 
product of the three multiplied into one another is 512, and 
the ſum of the extremes 34. Three - fourths of the greater 
extreme being called years, and the other fourth weeks, 
will exactly ſhew my age; the mean, the month, and the 
leſs extreme, the day of the month I was born: Whence 
you are deſired to ſhew the year, month, and day on which 
I was brought to light? Nov. 27, 1733. 


v. QuesT10N 185, by Mr, Rob. Fearnſide. 


A parabolic curve, * whoſe length, in feet, 
Is five times ten more ten times five complete. 
The greateſt area that can be inclos'd 
By this curve, and an ordinate ſuppos d 
Unto its greateſt axe 8 apply d, 

Vouchſafe, ye fair, with candor to decide? 


* 'Of the ad kind, whoſe egualion is à x =y3. 


VI. Ques TION 186, by Mr. Ed. Hauxley. 


The uſe of a meridian line in aſtronomy, geography, dial- 
ling, &c. is very great, and on its exactneſs all depends: 
whence infinite pains have been taken by divers aſtronomers 
to have it to the laſt preciſion. M. Caſſini has diſtinguiſhed 
himſelf by a meridian line drawn on a copper-plate on the 
Wpevement of the church of St Petronia at Bologna in Italy, 
the largeſt and moſt accurate in the world. In the arched 
roof of the church, at a great height above the pavement, is 
a little hole, throngh which the ſun's image, when in the 
meridian, falling upon the line, marks his progreſs all the 
ear. When finiſhed, Mr Caflini, in a public writing, in- 
ormed the mathematicians of Europe of a new oracle of 
Apollo, or the Jun, eſtabliſhed in a temple, which might be 
onſulted with entire confidence as to all difficulties in aſtro- 


nomy. 

Bologna, by ſome tables, lies in the latitude of 449 3. 
north ; and Dr. Burnet, late Biſhop of Saliſbury, in his Let- 
ters many years ago, has given us an account of this meri- 

ian line, — whence the height of the hole in a perpen- 
dicular above the pavement, and the 1 60 of that copper 
meridian from that perpendicular, under the ſaid hole, to its 
utmoſt extent, where the ſun's image mai ks the tropic of 
Capricorn, in one ſum makes 285 feet 10 inches. From 
hence the height of the hole, or nodus above the floor, and 
he length of the meridian line, and the diſtances of the tro- 
pics from the equinoxes may be ſeverally known! and are 
acre required ? | 

The 


T here 
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The Pr1zE QuesT1ON, communicated by Mr. Samuel 
Aſhby, in a Letter to Tho. Grubbian. 


Ladies, fince you your leiſure time employ 
In matters of geometry, | 
And have ſo curiouſly diſclos'd 
The queſtions that have been propos'd; 
Farther to try your ſkill in lines, 
Your mathemaric friend configns. 
Defires next year, that you'll ſend back, 
His quere ſolv'd i'th' almanac. - | 
- in wy lain bor. as "han Boer draw lines from 
each angle through any point F within the : 
triangle, till they cut the oppoſite ſides, as *. 777 Jig. 
Ca, Ab, and Be. The rectangles of the — 
alternate ſegments at thoſe ſides will be equal. 
viz. Ab xCaxBe=bCxaBxcA. 
The demonſtration of this curious propoſition is required, 


w 


17 36. 
Nueſtions anſwered. 


1.001 4710 181 anſwered by Mr. Chriſt, Maſon. ſeque 


IRST, per Euclid, circles are in proportion as the ſquare 75 
of their diameters, therefore the | bb 
diameter of the circle will be found 
19 79976. And, per plain trigonometry, 
as 8. 30® : diameter :: s. 60? : 34˙28 the 
fide of the circumſcribing trigon = SH 
= HF =IWS. The ſquare root of 4 
of the ſquare of the ſide is the perpen- 
dicular V = 29'69. 
Let b= AB =65; c=BC = 74;' 
d = SH = 3428; p = VF =a3g'69; 


a= BY ſought. Then 4 Eucl. 6, 25 4 d: a+: 
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= AC: And per 47 Eucl. 1, /bb—aa + 3pa + pp = 
AW; alſo /cc-—aa+3pa +pp=WC; and A 

= 24320, which, properly reduced; gives a = 37-45; 
and Pers” = BWV = 607353 AW = 2315; WG = 4228; 
therefore AC = 6543 i 


The ſame anſwered by Eumenes Pamphilus, 


m As 3'1415926 Kc.: 1 :: 307g : 98˙00763 = ſq. radius. 

Whoſe root 9*89988 = radius; and 19'79976 = diameter. 
to Then, by Ward's Proportion, p. 336, as 28867513: 2 :: 
. 9899 : 3429419 the fide of the equilateral triangle required. 


Now let BA = a = 65; BC =b ; SH = c = 
3429419; x = Ac; and let S and Vn be perpendiculars 

ed. let fall from the points & and H upon the baſe 40. Then 
5 will Sa = Hn = three times the radius of the inſcribed 
circle = 29*69964 = 4; then, per 2 Eucl. 6, x: :: 4: = ; 


Js; and x:: 2 = BH; a —= = SA; and 


be aacc 


H; then per 47 E. x, VP rd 


1 
f 


* 


= An; and v/ bb. 222 + 2 — dd ; con- 


XX 


za ac aacc 
—  - 
x xx 


-— as + 


n. ſequently x = c + 4 44 — 


aares 50 Ws —— ao . — 4d; and by reduction x = 


33 67˙743589 = AC the baſe required. ; 


LY 


; ( 4 
+ df 
40 
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| IL. . Quz s TION 182 id by the Propeſer Mr. Maſon, 


The obtuſe 8 iven are adb = - 1080 and aob = 1180 
the perpendiculais pd =g chains, 1 a 5 
and eo = 7 chains; and the baſe N 
ab = 25 chains. "Required bd, 
do, and 0a; the other three ſides 
of the trapezium ? ? Which will 
be tound trigonometrically, viz. 
ad =16'61; db =14'23; bo = 
27 71; 4 = 1115; do S 76. * 


* II. er 182. 


In this queſtion are concerned two triangles ab, 2 db, on the 
ſame given baſe, and whoſe perpendiculars and vertical angles are 
alſo given; to find their ſides and the diſtances of their vertexes. 


Con firadtion. 


On the given baſe deſcribe two ſegments of circles EI of 
containing the given vertical angles; then at diſtances equal to 
the two perpendiculars draw two parallels to the baſe, and they | 
will cut the reſpective circles in the required vertexes o and d of 
the two triangles. As is too evident to need a demonſtration. 


Calculation, 


Let C be the center of the circle paſſing through one of the 
vertexes ; and CAB perpendicular and oB parallel to ab, and the 
other lines as per figure. Then ACh = 629 = the ſupplement of 
the given £ aob, and ACo is = the difference of the L.s (so ab, 
oba) at the baſe. But s. ( ACb : cof. £ ACb :: Ab (Fad): 
AC; hence CB = AC + oe; then (ſince Ab and CB are the _ 


of the 2s ACb and Cob to the ſame radius Ch or Co) Ab: pre 

2: 8. LAC: s. . CoB= the complement of the * > | 285 
the £5 oab, oba, at the baſe. Hence their ſum and difference my 

being known, the angles themſelves become known ; and thence leff 


the ſides 20, be.——]Ja like manner are found the aides ad, bi, 
And thence 0d. F 


the 
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III. Que $TION 183 anſwered by Ruſſellvs, 


put a= fide of the firſt ſquare; b = the overplus (484); | 
and c = 25 the number wanting to fill up the ſecond ſquare. 

Then aa +b =aa + 2a + 1— c the number 7722 diers 
per queſt, 5 24 T1 b+c—1=24; and 


=a=154; aa + b= 24000 = the number of ſoldiers. 


Nearly in the ſame manner it is anſwered by E umenei 


Mr. Fearne the propoſer obſerves chat in any queſtion ot 
— nope > the two numbers given muſt be the one even, the 
other odd. | 


IV. QuzsT10n 184 anſwered by Ed. Golding. 


The three numbers in continual proportion are 2, 8, 33: 
for 2x8 * 32 = 512, and 2+ 32 = 34; which exactly agrees 
with the propoſal : three-fourths of the greater extreme is 
24 for years; and one-fourth is 8 weeks; ſo he was 24 years 
8 weeks old; and he was born October 2, 1709. 


The ſame anſwered by Mr. John Turner. 
Put a, e, and u for the three numbers ſought; 5 — 5123 
= 34. Then, by the queſtion, aeu=b; a+u=c; and 
au=ee: by the firſt au = - (in the zd ſtep) = ce; hence 


cee 2; and e = vb =$ the mean. And from hence #« 1s 


found = 32, and a= 3; ſo he was 24 years 8 months and 
8 weeks old. e e | | 


Anſwered by Mr. Maſon, 
Let a, e, and « be the three numbers ſought, and ae 
2 SIZ; &+ . = 34 per queſt, Then au See per 
| : | | 3 
property, hence - = ee, therefore z = eee; and v/2=8 
=x 7 conſequently z; u=32; then 24 years and 8 weeks 
mu 


be his age, the mean muſt repreſent October, and the 
leſſer extreme the ſecond day thereof. 


F = V. Ques- 
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V. Qus $T, 185 anſwered by Me. F earnſide he Propoſer. 


Putting the equation ax =? of the curve into fluxions, 


| . BS; 3 „ 2 
We have 2axx =39* y; hence x = — — 27. Then 


the fluxion of the area = yx is 2 * 2 „ whoſe fluent ] 
39) Jy. ; LEE 2 
5 22.57 2 is the area a maximum. Again, the fluxion of 


0 
4 


the curye V x* +? will become EEE, whoſe 


| 93 +44 * wy 8 
correct fluent — = — Xa is 2 5O c. Then the 9 
value of either @ or y being found from this equation, and 8 


written for it in the above area or maximum, the maximum 

will then contain only one of the letters 4 or y, and whoſe 

fuxion being made equal to o, that letter will be deter- 
mined, and thence all the ref; | | 


VI, QuzsT10Nn 186 anſwered by Mr. Ed. Golding. 


There is given AB + BC= 285 feet 10 inches; required 
AB, BC, BE, and BD. There uſe 232 3o' for the greateſt | 
declination: then go® — 449 8' = 45% 52" the elevation of 
the equinoctial; and the tropics and equinoctial will have 
the ſame angles in reſpect to | 


each other. Of all which BD, 
BE, BC are tangents to the | 4 / 3 
radius 4B. Produce the line 5 


C Ae oo, = 2 ; then, per Fs 
queition, = 285 eet 10 inches 2 — 4 — 

= 3430 inches. Then the angle 2 2 C 
41S angle 4 = 459, and 

(CAB =) 68* 3* + 459 = 113 3) = C Ad. | 
As88.C Ad: Cd :: 8. 4: CA= 264924 inches. 

Rad.: AC::$:CAB: CB=2453'95= 204 feet 5, inch. 95 par. 
Rader: C:: 8. 4CB: AB= 97605= gx feet æ inch. os par. 


Sum 3430 =285 10 0 
x — — — 


And: 
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49 
And proceeding in the ſame manner ſhall find | 
Inches Feet Inch. Parts 
BD = — — — 380'7423 = 31 8 7423 
9 > DE — — — 388˙8556 = 49 © 8556 
HE — H— — 14843521 '= 123 8 352L 
The ſum = BG = — a2453'95 = 204 5 95 
To. which add AB = 976 = 8 4 os 
Total — — — 3430 = 2635 x0 © 
Ws - ON AA ES LITE E CD-4.8D CB | 
By F. R. S. 33˙33 121˙194˙54[171˙19 [331 202˙5 
Mr. C. Mafon 82˙83 122164733 [17152 [31'42 [203˙⁰ 
Mr. 7. Turner |83*58| 1:1'35 442 [1707713147 [202 25 
Mr. E. Hauxley\83'58| 12135 | 49'42 [170'77] 3147 } 202”: 
Mr. 7. Hamgpſon Ip in Ns | 46*25 170 203 


M. B. No notice is taken of the diſtance of Bologna's lon- 


* 


* 


gitude in time from the O's entering the firſt ſcruple of the 
equator or tropics, nor of the O's refractio 


i . - n, in the anſwers 
to this queſtion, as being too curious.“ . 


The 


The above calculation of this queſtion is not very accurate with 5 
regard to the angles; however any one may eatily make it as 
by the ſame anethod, or rather by this fol- 


In the above figure, we have given all the angles formed at the 
point A, and the ſum of the legs AB, BC; to find the reſt, For 
A repreſents the hole, B C the meridian, A 3 the perpendicular on 
it, AE a ray from the ſun in the equinoctial, and AD, AC rays. 
from him when in the two tropics : therefore the (BAH = the 
lat. = 449 8“; to and from which adding and ſubtracting the de- 
elination (239 29') = EAC AHEAD, the ſum (699 37") 
will be the £ BAC, and the difference (20® 39') the . BAD. 


* VI QuzsT1on 186. 


accurate as he plcaſes 
lowing. 


F 3 


— 


tang. . BAE: 5 


BC; then, by compoſition, &c. 1 4-t ; AB+BC :: 1 
Which being known, then 1: AB :; 


7 . 


E, 


tang. Z BAD: BD. 


: 


_ - - 
A wy * . POOL OO" n ee 1 * 2 
we * * 1 707 4 g » is L ba. Ji 2 £ 3 n 1 1 3 7 * 1 
5 225 *<*- IR - WA A * 8 * . 0 2 . * 8 . + 228 y Pr 9 21 ** * 3 
by = CCC e N e FAT? 9 X 
x * - Ws te Fo . : OG N 
x N * == o&.2 RE * — NES * 7. F484 „ 
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The Pzizg Quzs TION anſwered by Mr. C. Maſon, 


Per 3x Eucl. 1, draw lines parallel to the given ſides thro 
O the given point, as dg, eb, Fj, Then, per 2 Eucl. 6, 


will be the following proportions, viz. 40: 2: Ab: IC; 6 

and 70 Of: Ac: eB; Mor: 05:t Hs: aC; from 

which will proceed the following compound proportions, 
viz. dO x e: Og x Of x Oh ::: Ab x Ac x Ba: t 
rc ab; and, per 4 Eucl. 6, | T 

þ0:e0::1i0 : de; and Og: Od :: /36 t 

Of: d 1 Er 22 dOx0f 

| 9 63 R Og e 

which, reduced, gives 40 x FO x bO n 


=eO0 iO - pert. alterna. & 
comp. ergo 4 Ba x bC=cBx A. 
aCxh A. E. E. D. 


Nr. J. Turner's anſwer is omitted, as being nearly the 


C 


n 5 0 


E. . | B 
Errata. The letter O is omitted at the point of interſection. - 
Anotber Demonſtration by Mr. Ed. Enotts. \ 
| | M 
Draw xCz parallel to 4B, and produce Ab and Bc ill M 
they meet 2 the line x2. The M 
A AEa is fimilar to CE z; and xCE 
to 2 EB; and bzC to As; allo 
x Cc to AcB: therefore xC:CE 22 M 
34: a; and CE:Cz::aE:aA; 
alſo x C: Cz :: Ba: Aa; but xc: i 
Cz is compounded of x C: A and of — M. 
AB: Cz; but xC: AB:: Ce: A4, 7 oa B 1 


and AB ; Cz :: B: bC; therefore | ; 

KC: Cz (:: Ba: a):: Ce: A and I;: bC; thatii Mr 
Ba : Aa :: Ce B: Ar; therefore Bax ACN Mr 
= Aan Cen Bb. 2. E. D. pp” 


The prize of 10 diaries was won by Mr. Natt. Percivall. M. 


Eerirs Es. 


. 
| _ Of the Ecligſes in 1736. 
* | Ca | 
y Within the ſphere of the earth's orbit will happen fix 
7 eclipſes this year. Four times will the moon, in her wan- 
* dering courſe, interpoſe, and hide the ſplendor of the ſun 
1 from falling on the earth or its atmoſphere. And twice will 
1 the earth in its courſe ſo fall in the line between the ſun and 
i moon, as to hinder her receiving the light ſhe borrows 
3 . the ſun, to enlighten the earth by reflection. 
x. Sun eclipſed March 1x, at 2h. 36 m. afternoon, but the 
moon's latitude prevents its being viſible to us. 
5 2. Moon eclipſed viſible and total on monday March 15, 
near midnight. Several calculations of which are as follow. 
Computed by Beg. Mid. End 
the — . — h. m. 
By Aſtron. Car. at Coventry fro 1011 5/1 4 
Mr. Chattock, London 101112 C1 48 
Mr. Leadbetter, London 10 611 510 T 36 
. | IO 211 58jx 33 
Mr. Hauxley, Kirkleatham | 948273 41 19 
Mr. R. Dunthorne, Ramſey 10 1712 201 47 
will Mr. J. Hampſon, Leigh _ 10 411 50% 35 
Mr. S. Prichard, London 91111 55/2 42 
| London 10 1612 IT 16 
3 Edinburgh 10 411 49/1 34 
/ Mr. J. Bulman, Dublin 94811 33/1 6 
Y Carliſle 10 511 501 55 
| Deptford 101712 1/1 46 } 
J Mr. G. Maſon, Newcaſtle | 94211 28/1 14 
3 Edinburgh 948 T1 34/1 20 
Mr. J. Wilſon, Morpeth IO TIL 461 31 
1 Mr. T. Williams, Oxfordſhire 10 C1 47/x 317 
«Ch Mr. W. Brown, Bridgnorth 10 6011 5501 36 
Mr. J. Thomas | | 5441 301 17 
Mr. W. Baylis, Oxfordſhire 10 1111 47x 31 
ill, Mr. T. Sparrow, Nottingham 10 311 4801 33 
| Mr. C. Forreſt, Newcaſtle 9 41/11 3001 18 
Mr. J. Hilton, London 10 1211 57;1 41 
Mr. G. Forſter, Branſpath 9 580 1 4311 30 
Mr. T. Cowper, Wellingbrough 10 201 0 6K 51 


* 
3 37 
3 20 
331 
5 31 


Ga 


29 


| 


uw uw w uw www ww ww. 
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31 
29 
32 


37 


3 
3 


3. Sun -4 


Dur. Dig. 


d. m. 


3 3922 14 


21 45 
21 56 
21 55 
21 57 


22 2 
215 


21 57 


2227 55 


21 55 


2921 46 


21 47 
21 57 
21 


22 19 
21 42 
3222 1 
31121 3 


2138 
30 22 © 
20 1 45 


from 


[ 


| 


3 2921 56060 


ö 
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3. Sun eclipſed March 3, at 7 morning, inviſible, 


4. Sun eclipſed Auguſt 25, at 9 morning, inviſible, 


| : 5 : 1 
5, Moon eclipſed, tctal and viſible, Sept. g, at 3 morning, l 
Computed by i End Dur. | Dig. | 1 
Aſtronomia Car. Coventry 1 v 312 59 4 53]3 48 [21 2 R 
J. Chattock, London 4 5614 12122 1 1 
C. Leadbetter, er 4 5703 4920 32 A 
| orkſhire [4 14 203 
E. Hauxley, Streets J. 5 443 49 1 2 * 
R. Dunthorne, Ramſey 5 43 57 zZ ; 

J. Hampſon, Lancaſhire 5 14]3 59j21 1 
S, Prichard, London 5 1213 golzr 13 | 
J. Bulman 7 813 46118 38 Tr 
G. Maſon, Newcaſtle 4 58] 3 49jz1 Ra 

- , Edinburgh 5 a4[3 49:1 2 
T. Williams, Oxfordſhire 14 5313 4820 3; 

W. Brown, Bridgnorth 4 5003 48121 2 "Rog 
J. Thomas, Penzance 4 363 4620 39 4 
W. Baylis, 1 1 4 5:13 4970 4) 

Mr. T. Sparrow, Nottingham, 1 
from Flamſtead's Tables | j4 49]3 56% 1 10 
C. Forreſt, Newcaſtle 5 SJ Fah © E 

J. Hilton, London 4 39 19 54 
C. Forſter, Branſpath 4 5803 530 46 
T. Cowper, Wellingborough 614 5403 55 2114 Flee 

| . Lo! 
6. Sun cov. 
Lor 
Witte 
a — Hudſ 
The 2d Eclipſe was obſerved thus: 
= i: By Beginning] Tot. Im. Emerſienſ End 

5 h. m. 0 h. m. s.] h. m. 8. b. m. 6. | 

3 ow Graham 10 13 Or 11 O12 49 0013 47 = | 

bid. Mr. Celſius {12 10 © 1346 o | 
1 Dr. Bevis 10 11 gojrr 16 2 47 56/13 46 2 5t.t, 

reenwich Dr. Hallcy 10 13 3%/ 1 9 42 | 
ef John Milner 10 6 N 82 4 * 43 32173 39 ret.t, 


* 


6. Sun eclipſed September 23, at 5 evening, part viſible.“ 
Computed by 


F 00 


EC1l;1.P$E-S. 


Aſtron. Carolina, Coventry 


London 
Coventr 


J. Chattock, ; 


| Mr. Ra. Hulſe, Sandba 
R. Dunthorne, Ramſey 


J. Hampſon, Leigh 

T. Sparrow, Nottingham 
Anonymous, Leiceſter 

J. Dorking, Suffolk 

G. Maſon, Newcaſtle 


Beg. Mid. End } Dar. Dig. 
4 565 28/6 91 2213 41 
44 5715 37/6 x5] 1513 10 
14 485 29j6 8|1 203 18 
4 44/5 3606 411 2713 40 
4 53}5 3406 31/1 203 36 
5 55 49 4 © 
14 5005 3216 1641 2614 o 
14 395 23j6 31 2413 44 
4 5515 3716 181 2213 45 
[4 455 2716 811 2203 40 


33 


Mr. J. Dunthorne gives the following account of the 


Tranſit of Mercury over the Sun, October 
Ramſe y, calculated by Aſtronomia Carolina. 


31, 1736, for 


Equal 


” 


The 5th Eclipſe was obſerved thus : 


| =] By Beginning Tot. Im. Emert. | End | 
BY * = b. m. * m. s. h. m. [h. m. 
Tee] Ae e 
f ; £ J | ö 
yore Dr. Bevis 12 $56 ui By 2 Fu 45 at. 
Wittemberg J. F. Weidler 13 30 o14 53 916 44 

Hudſon's Bay, C. C. Middleton! | 8 43 10 2911 35t.t. 


* The beginning of this 6th Eclipſe Dr. Bevis obſerved, in Lon- 
The other obſervations could 


don, at 4 h. 45 m. 31 8. app. time. 
not be made for clouds. 


This Tranſit was obſerved by ſeveral perſons at different places; 


but, 
hat al 


by reaſon of clouds, the obſervations were very imperfect, ſo 
that are worth recording here are as follows. | SS 


[| "At | By Beginning] Tot. Im. Emerſ.| End | 
hs 8 ': Thi i 8. je 1 m. s. | 1 4 
ologna E. Manfrediſaz 7 $6|az* 11 12080 5054 $6app. t. 
| . 1 Dr. Bevis & | | 18 
st.. {Greenwich | Dr. Halley 8 33 
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; ; 3 . h. m. 8. 
Equal time of the true conjunction in the ecliptic zz 0 8 5; 


True longitude of the ſun 1 — — — 19 23 14 


5 of Mercury in the ecliptic m, 19 23 14 
Inclination of Mercury north — — — 311 
Hourly motion of Mercury from the fun — 12 49 
Equal time of the neareſt approach — — 23 47 1 
Equat. ad 358 the apparent time _. "3-4 

Neareſt diſtance of centers 14' g” ſemidiam. fun 16 6 
The beginning or ingreſs of Mercury's center 22 44 31 


End or Emerfion of Mercury's center — — 39 1 


New Qusſtions. 


I. QuesT10N 184, by Mr. Tho. Simpſon. 


By reading your di'ry a croud of ſtrange notions 
Crept into my head, of your rules, laws, and motions; 
Your extravagant fancies my ſenſes confound ; 

Can the unwieldy earth at the fun caper.round ? 
But you ſav, ſhe's an atom, each ſtar a huge ſun, 
And attendant werlds with their moons round 'em run. 
Such a tott'ring ſtrange whirligig you've ſet's upon, 
We wonder ere now we're not ſhak'd off and gone: 
If what eyes ne'er ſaw you ſo ſoon can diſcloſe, 
Then pray ſolve this queſtion : The earth, we'll ſuppoſe, 
Round her axis in thirty-eight minutes to roll; 
Shou'd we, who're degrees thirty-eight from the pole, 
Be hurl'd thro' the air; where ſhould we deſcend * 
How Jong wou'd it be ere our circuit did end? 
How far from the center in fix hours time 
Wou'd they be, who live in the midſt o'th' hot “ clime! 
Kind artiſt, be pleas'd theſe things to let's know ? 
We'd rather believe you, than e'er find them ſo. 


NM. B. We ſuppoſe the earth ſole actor, and to continu 
inviolate, and that we ſhall acquire the ſame velocity as tit 
place of our reſidence. 52 deg. lat. 


, ® The equator. 


II. Qui 


- 
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II. QuesT10N 188, by Mr, Eumenes Pamphilus, 


53 

14 

14 1 pray be ſo kind as the third fide to ſhow 

I Of a three-corner'd field, by theſe data below. 

4) Two hundred ninety- ſix poles, and no more, 

$1 Is one fide ; another two hundred and four. 

$0 The content of it likewiſe, I know, has been found 

6 One hundred and thirty- eight acres of ground; 

33 The ſought ſide, to free you from errors, I know, 
4 Is longer than either of the given two. | 


If to ſolve me this queſtion, your aid you will lend, 
You'll highly oblige a kind brother and friend. 


, | 


III. QuzsT10n 189 by Mr. Rob. Beighton. 


Solomon, we are aſſured in holy writ, was a man of the 
moſt extenſive judgment, and the wiſeſt of all mankind in 
is days. How great a philoſopher he was, may be ga- 
thered from his writings; and amongſt them are ſome indi- 
ations that he was acquainted with the circulation of the 
blood, (not rightly deſcribed to us before Dr. Harvey wrote 
pf it in — the compoſition and frame of the human bo- 
dies, as well as others. His ſkill n architecture is ſuffici- 
my evident from the account we have of his building that 
oft magnificent, beautiful, and perfect pile, the temple, and 
Its furniture: but 1 cannot learn from the divine writings, or 
from Jeſephus's fabulous hiſtory, how perſons can form an 
dea in what orders, and in what manner exactly the work- 
manſhip was performed,” as to give us exact draughts and 
odels thereof: whether of the Corinthian or Ionic orders, 

ith their members and moldings, ſuch as we have had 
ranſmitted down to us from the Greeks and Romans, and 
opy at this day. Solomon, no doubt, would have rejoiced 
o have added to him one bleſſing which we have enjoyed, 
the acquaintance of (the glory of the age) Sir Iſaac Newton, 
ho, we may ſay, has exceeded all men ſince Solomon's 
me. It may perhaps be thought a preſumption too nice 
and curious, to examine any of Solomon's great works ma- 
hematically : but as nothing is intended, nor can be ſaid to 
eſſon his wiſdom or ſtupendous work. I ſhall only ſuppoſe a 
ueſtion was taken from that deſcription the inſpired writer 
as given us of his molten ſea, 1 Kings vii. 3. And he 
made a molten ſea ten cubits wide from brim to brim, 
round in compaſs, and five cubits high, and a line of thirty 
cubits did compals it about.” It is evident it could not be 
; | a circle; - 


n. 


on tin! 
as id 


nd 
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a circle; for then the line that compaſſed it muſt have been 

more than thirty cubits, viz. 314159265350. Therefore we 

may ſuppoſe it to be elliptical, (or that the workmen were 
not very curious in their meaſures, or not ſkill 'd in geometry) 
and the tranſverſe diameter ten cubits, and its periphery 

thirty : What then would be the leaſt triangle that could 

circumſcribe the ſame? and how analyrtically to inveſtigate 

the ſolution ? | 

N. Z. A cubit is equal to 21'888 inches. 


IV. QuesT1oN 190, by My. John Bulman. 


There is a caſk, ſuppoſed the fruſtum of a parabolic 
conoid, or a caſk of -the 2d variety. The bung diameter i; 
28-4 inches; the head diameters are unequal, the greater 
33's, the leſſer 28˙8; the length of the caſk 5427. Required 
the content of the caſk in ale gallons, the diſtance of each 
head diameter from the bung: it being ſuppoſed that there 
had been a deeay in the caſk, and. cur off, and a new and 
larger head put in at one end; and to let us know the dia- 
meter, length, and content of the greateſt cylinder that can 
be inſcribed therein, the circumference of each bafe touch · 


ing that of the caſk around? 


V. QuezsT10N 191, by Mr. John Turner. 


Within a maſon's yard one day, 
A ſtone. of ſize immenſe there lay; 
The form of which (it was agreed on) 
To be a parallelopipedon. 
The depth, and breadth, and length, I here declare 
In true arithmetic progreſſion are: 
The ſtone's content below is * ſhown, 
With what is needful to be known, 
In order to inveſtigate 
All the dimenſions ſeparate, 

* The ſolidity is = $184 cubic feet, and the common difference of Ile 
depth, breadth, and length is equal to one forty-eighth part of the ref- 
angle of the depth into the length, The depth of the ſtone being the leaf 
dimenſion, and the length thereof the greateſt. 


VI. QuesT1ON 192, by Mr. C. Maſon. 


Find three ſuch cube numbers, whoſe ſam may be both 2 
ſquaxe and cube number ; and if that ſum be ſquared, to be 


a cube; alſo if cubed, ſhall be a ſquare. Th 
| ( 


lic 
* 15 
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The Prx1zEe QuesT1ION, by Mr. Tho. Simpſon. 


Young Strephon, long bleſs'd with his charming fair, 
In happy conſort liv'd devoid of care; | | 
Till cruel fate call'd the fair nymph away 
From his kind arms, to croſs the raging ſea ; 
Where horrid tempeſts, in thick darkneſs, roar, 
And toſs'd his deareſt to an unknown ſhore. 
He mourns, is reſtleſs, wanders day and night, 
In ev'ry clime to find his dear delight. | 
Her lovely aſpect his wing'd ſoul inſpires; 
He longs, ſighs, wiſhes, melts in ſoft deſires. 
Propitious Venus pities his ſad moan, 
Glides ſhining down from her etherial throne, 
And ſmiling ſays, (in a majeſtic tone) 
Thrice ten degrees north of th' equator lies 
This place, from which as Sol due eaft doth riſe, 
* Set out; and keep him always in your face; 
* Move not too faſt, but ſuch an equal pace, 
* To be eight miles more ſouth at four hours end, 
* And you'll arrive to th' arms of your dear friend.” 
Thus faid, ſhe vaniſh'd from his wond'ring ſight: 
But ſtill the ſwain is in a mournful plight, 
Unleſs, fair nymphs, you'll vouchſafe to explain, 
And ſhew the place, thar muſt the fair regain. 


i. e. the diſtance required to move in an hour. 


A GCeegraphical Paradox by Mr. C. Maſon, 


If Briſtol from London be exactly due weſt ; 
Obſerve what I ſay; you may think it a jeſt, * 
That London, from Briſtol, I can make appear, 
From what I've obſerv'd, due eaſt will not bear. 
This ſeeming abſurdity pray reconcile, 

When Briſtol's from London one hundred mile. 
And 1n your-next diary make it appear, 
What rhomb 'tis that London from Briſtol does bear. 


87 


Diary Math. Vol. II. G | Dueſticns 


53 LADIES DIARIES. [ Beighton] 1737. 


—_— g * 
r OE — — 
- R —— ——-——ð 
* , * . fi ; p i * 1 I 7 
F - N * 
. 


1737. 
Queſtions anſewered. 
1. QuesT10N 187 anſwered by Mr. J. Turner, 


9 circumference of the earth being 25080 miles, at the 
equator, if it revolves round 

its axis in 38 minutes, each point 
of the equator will go through 1x 
miles each ſecond, with this velo- 
city the body is projected from P. 
Let SP =x: then the velocity of } 
a body moving in a circle Pg, at 
the diſtance of one ſemidiameter 
from the earth's center, is ſuch, | 
as would make it go 4'92 miles each ſecond uniformly ; and 
according to Mr. Abr. de Moivre, in Philoſ. Tranſat, 

Abridg'd, p. 5. vol. 4. | 
Putting R = IT, 2 = 4'92; RR—2 ; RR 3: SP: 
PF. i. e. 726 : 121 :: 1: 1666, and oi F will be 
the other focus; and becauſe FC =S =, therefore CP 
= 666 the tranfverſe axis of the ſection, which is an hyper- 
bola. 2: RR:: 28 P: LR; that is, 242: 121 :: 
2 : 10; hence the latus- rectum of the hyperbola is xo ſemi- 

diameters of the earth. | 
| Again, 


„ * 8 — A. —_— tt. 


* I, QuesT1ON 187, 


The above computations of Mr. Turner's are rightly made 23 
far as they are carried, but he has Jeſt ſome part of the queſtion 
undetermined, which we ſhall here ſupply. 

The body projected from the latitude of 529 will deſcribe an 
ellipſe whoſe focus is the center of the earth, its tranſverſe axe = 
79:13 (ſemidiameters of the earth), and its parameter 3791, 2 
determined above. So that the ellipſe, no where touching the 


earth but in the place from whence the body is projected, the bo 
wil 
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Again, each point in the parallel of 52 degrees goes through 
175 miles — ſecond, put this R; 229 — RR: RR 
:: SP : Pf; that is, 253: 45'87 :: I : 13˙13, and the 
point F will be the other focus: and becauſe fo PS = 1, 
therefore oP = 19'13, the tranſverſe axis of the ſection, 
which in this caſe is an ellipſis, and Q.: RR: 28: 
Ir = 3'791 its latus - rectum. | 


Merones 


hm —_— of 


will revolve about the earth without falling upon it again or touch- 
ing it except in the place from whence it was projected, ſuppoſing 
the carth's revolution to ceaſe at the inſtant when the is pro- 
jected; but if the revolution be continued, the body will touch 
ſome other part of the ſame parallel of latitude, or will return to 
the vertex of its orbit again when ſome other point of the ſaid pa- 
rallel paſſes under it in revolving; and which point will be thus 


found: Putting s = 16x feet, v = 6773 x $280 feet velocity in 
the vertex, and f= SP = 3992 x 5280 feet; then the periodic time, 


or time of one revolution, is known to be 3*1416 X 2 
„ | af5 — vulr 
=132277 ſeconds; this being divided by (38, or) 2280”, the quo- 
tient 58 ſhews the number of compleat revolutions the earth makes 
in the ſame time, and the remainder 3y ſhews what part of another 
revolution is made; wherefore as 2480: 37 :: 360 1 52.5 2 
the difference of longitude required from the point of projection. 


| Again, with regard to the body projected from the equator, the 
path will be an hyperbola whoſe focus is alſo the carth's center, its 


tranſverſe axe 8 and latus · rectum ro, as determined above; and 


conſequently its conjugate axe =2 VE. Then to find at what diſ- 


tance from the focus it will be in 6 hours = a1600 ſeconds : Since 
the body deſcribes equal areas in equal times, and the rate of de- 


(cription being — — = 7752 ſquare ſemldiameters of the 
earth per ſecond, therefore e will be the area deſcribed 


in 6 hours, or the area included by the curve, and the focal diſ- 
tances from the vertex and the other end of the curve, viz. the 


ſpace S PT, and in which PS = 1. 


G 2 Nqw 
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Merones ſays that the body in 6 hours will be 8 of the 
earth's diameters from the center. Mr. Lowe ſays the 
equator will go 10'g miles, the parallel of 52%, 6'7; and in 
6 hours the moving body would: 'be 1486709 miles from the 
earth's center. Mr. Abr. Lord 246321, Mr. Geo. Brown 
204660, and Mr. Hauxley 400589 miles. I have not the 
ingenious author's ſolution by me, to the intricate and diffi- 
cult queſtion, ſo ſhall ſay no more of it till I can procure it, 


IL Quzs- 


- 


Now if the ordinate TV be drawn, and PF be put = x, the 
tranſverſe PC = f = t, the conjugate V 7 c, and the area 


PTS * =4; then SV = x— 1, . 
784 8 | | 
and the A STV = JS X * va ; conſequently the 


xX—T a/ix+xxX 


hyperbolic ſegment will be expreſſed by 4 + —— X : 
But by Rule IV. p. 376 Menſuration, the area of the ſame ſegment 


is expreſſed by — — —.— — * _ theſe two ex- 
„ FR, | 
preſſions being made equal to each other, and reduced, we have 


18 — 15044. —— | — 
168 * Vtæx ＋ Y + 32K Vt — + x— 1x 754/ tx +33; 


or, by reſtoring the values of t and c, it will be 168 x Vax + 2543 
bo 32xry/2x=30A4/5s +$x—1X1754/2+3xx; and the root 


r is caffly found = 3:083 = PV. Then ST = NFF. 


= er MT 135 femidiameten 
= 53247 miles, the diſtance required. 


Let 
= the 


tigonc 


two princ pal diameters, add 
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* IL Quss Trion 188 anſwered by the Propoſer. 


Let x = the fide ſought, then will = 250 = half the ſum : 


of the ſides ; each fide being ſubtracted from it, and the three 
remainders multiplied into it, will give the ſquare of the 


. X 
content, and will produce 16154 xx — 16 © 132450000 2 


487526400 poles; which, reduced, gives x = 460 poles, the 
ſide required, | 


Mr. Turner's ſolution is omitted, as being on the ſame 


principles. 


III. QuzsTIon 189 anſwered by Mr. Turner. 


Let Ba = io cubits = þ; x = the conjugate axis De; 
the periphery = zo cubits A; © ; 

therefore a quadrant BG D = 

7. 5 2 
The gentlemen of the Weekly 19 
Oracle have given us a theo- 3 
ren, by which nearly to find I. 
the periphery of an ellipſis, viz. 
To twice the ſquare root of 
the ſum of the ſquares of the 


/39 F 


one-third of the conjugate di- Is 
ameter, and it will give the circumference within leſs than 
one-hundredth part of the whole. Hence 24/56b + xx ++ x 
A; the root x = g'056 cubits = 19832 inches. 5 


But 
* Il, Quzs T10N 188. 
This queſtion may bewraker ſolved thus: a e 
| 2 A 


Let the two given ſides be a, ö, and the given area A, Then 
| ap © 
= the ſine of the included angle, whoſe coſine call c; then, by 


rigonometry, aa bb —2abcor yaa +bb— 24/aabb—4 4* 
= the ide required. 5 1 
* J 


62 anna“ DAG 6 CBeighton | 1199. 

But by fluxions, put BC =a=5; DC=c; b=7;; 
x n FC: Then, by the property of the ellipſis, FG = 
=o 4- aaxx b+cexx 


* 


= —x5, and V $2 + 5 


aa — Xxx 
PIC this into an infinite OE fad the, fluent will be 
3 Wee en cx cx c4x7* - g6x7 
* 547 641 ＋ 10 104 40a + 144 — Ba a 
2 * 
ery, &c. which will be equal to the length of the arch 
GD; and ſuppofing x to flow till it becomes =, then 
6243 C205 ca c* 
+ 6a+ as 40 4 Ve Ioa 
RE 4 
— 40a? E &c. 


Now I find the powers of c above g are very ſmall, and 
may be ſet aſide at preſent, and _ _ of the progreſion 


in c being viſible, we have a ＋ 2 75 1 * — — + 


104 44 


2 


SEALE 4 — tc = b. 


ita 222 264 

And by reduction c* = 2177, from which ſubtrag the 
negative powers of c4 which art equal to about 52. And 
then c =4/2&05=4'544, and the nee = y*o88 cubits, 
nearly the ſame as before. 


& 


For the leaft circumſeribing triangle. 


Put b = HT e 2 BF; ar = 
5 — 2 then the ſubtangent HF = 7 . — — 7 and by the ew 
property of the ellipſis, 52 : c* 2: bg — 1 GF> : - there- 


fore 2G F = e Now the As HGS, 


EK L are ſimilar, whence I F: (GS) of ELLE DAE? 


bb. 
:: (WA) * — : (KL) = X ELLE, 


but E Hes eg atdr AH KL r is to be 


= bb —5 bz facchZ® — Acc22 55 
which weed s 2 pon nf ESE in antes £4 
33 Z = minimum; this 4 
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® v 
' 18 TO — — — — ——— 
in fluxions ee; 3 2 % 2 12 22 ſs 72 


2 o; Which equation, reduced, gives 2 = 45 2 s. From 
whence the area of the A HKL is 11576 cubits 391335 
ſquare feet.“ | 


IV. Qur $TION 190 anfwered by the Propoſer. 


a £ 


Put x = DC = the difference of the diſtances of the two 
heads from the bung; a = 
NH = v9'2; dS = BU = 
16˙7 ; c = EF = 144; 
d = CF = 5429; then 
/ H= HE; 
and 54 — *5x = CH 
Per property of the curve, 
ag —ce: Xx ＋ 5A :: 
. S424 Te 
; 4d — cc 5 
4H. and aaxF+*5ccd>5cox 


aa 


„III. QuesT1ON 189, 


Put a = 10 = tranſverſe, z = conjugate, and c = 30 = cir- 
cumference. Then, by Rule VI. p. 233 Meuſuration, 2 X Þ 
- | 


2 4 ＋ 22 | 
HPV = = 6, where P is = 3'1416 ; hence 2 =a — *£ 


; c . ; 
+ * 7 — a X - = 90816 = the conjugate axe very true. 


Again, for the leaſt triangle; ſince CF: FB :: F: FH by 
the nature of the cllipſe, and aF = FH in all curves, . CF = 
FB = 412 3. Then «ME 24F = +4B, and oK = 2 FG - 

2 DC. . ĩ ͤ SPC. - - DCwy 3 
—_ — — 3þ 4 a — 

VF XF Y YB —— conſe. 


* 


quently Ha e Ku DCN 433 = 318'05 = the leaſt tinngle 
HK L required. . | | 


The propoſer alſo ſolved this queſtion, but the lution is Omit- 
ted as it was fo very ſalſely printed. 4 | 


* 
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| aax+'/zced—"$5cex - bb : x 
aa cc 1 EO 


= Ab, and per prop. 
'$aax +'5aad 
aa — 420 


: aa; then, per 16 Eucl 6, 4x —*5aaccd 


515 1 1 te! 
— *5aaccs = *5aabbx + *5aabbd; hence 1 mpuary 7 prog 


= DC=u1x5'93174. Hence the lefſer head from the bung = 
FH = z 10087 nchos, Gon = 191691, | 

| — 1112•6191 

The content of 122 — | hn 
or j a | wine gallons. 

The whole content 181.9384 ale gallons or 222'x06 wine 
gallons. The diameter of the greateſt cylinder inſcribed = 
BG = 33's, length 38'33, and its content 119˙8 304 ale gal- 
lons or 1462842 wine gallons. | 

Mr. R. Dunthorne, in a curious and conciſe manner, has 
wrought this queſtion, the content being the ſame as above, 
but he makes the diameter 30'88, and length 46*'587 inches, 
for the greateſt inſcribed cylinder. | 

Mr. Turner ſays the queſtion refers to p. 444 of Ward's 
Math. and the ſecond variety is the parabelic ſpindle, and { 
therefore makes the content greater, viz. 195˙28 ale gallons, 
and the cylinder's length 45˙5, the diameter 23˙4 inches. 


| 
Mr. Pilgrim obſerves on this queſtion, That in all fruſtums | 
of a parabolic conoid, as have their abſciſſa to their leaſt t 


ale gallons, 


diameter more than half of the abſciſſa to the greater, can 

be inſcribed no greater cylinder than that to the fruſtum's WF - 
leaſt diameter and height. Hence the diameter = 30'223, MF 

length = 49'699, content in ale gallons = 126436. m 
V. QuesT1ON 191 anſwered 3y Mr. Dunthorne. (v 


Put x, y, and 2 = the depth, breadth, and length of the 
ſtone, 5 = 5184, and c = 48: then = x, and 2 1 


WW”: 
= the common difference per queſtion. Whence y — 4 = 7. 
| | | A 


xz and y + - =2; conſequently y3 — = 2B; reduced 


* — by ==. Solved, y=18; whence x = 12, and 2 24. 


| Mr. 7o/. Roſſer, Mr. Robert Heath, and Mr. Paul Sharp, 
have anſwered th's queſtion in a very methodical manner. 
N VI. QUEs- 


— 


7. 


A. — 


1121 


8, 


7 
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VI. QuzsT10n 192 anſwered by Mr. J. Hill. 
| PH ALL et 7 oe 2 3 
The three numbers are r 1 and ey 


any number at pleaſure: Hence if x = 216, we have three 
whole numbers for the anſwer. 


The Par ZE « Qurarion anſwered by Mr. Tho. Simpſon 
| | the . | | 


Let the radius be = x; then the fine of the latitude = 2; 
for the verſed ſine of the hour from 6 put x; 
then the ſine of the ſun's azimuth will be 


= ==; now. whilſt x flows » 4 | 


8. TM ns 


| the arch of time flows - 


; which 


* ax MA | 
(becauſe the man 's motion is equal) muſt be in b 
a conſtant ratio to the lineola I = the diſ- 
tance moved by the man in the ſame time: 


; x being 


| therefore by putting (v) for the ſaid ratio, we 12 (re) | 


v * 


*; and becaufe the angle (ro) i is the comple- 


Vax— xx 
ment of the ſun's azimuth, it is as radius: ſine of (aro): 
(vr): (mv) = — vx : the fluent of which 1 1. 
Tx ; 


| 3x 
2N 1—— 
De oh * 


Wy a 
2 3 
L + + _ &c. x v, and when x becomes 
: -» is the diſtance given = =*308v = 8, therefore v = = 


* the fluent of (vr).is the arch of 4 hours; 609? x v = 
1'0472UV =27'2=t ance moved in 4 hours; therefore 


6'8 my is the N diſtance. 


i 
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The ſame anſwered by Me rones. 


Let AZ be the line he deſcribes, put a = the ſpace iſh" 
moved In an hour, r = radius 2; 4 = line, e Wa 


c = coline, # = tangent, /= ſecant, g = arch 
of 60% AB=z, AK =x; y=the fine of the 
the hour from 6; # = hour arch from 6: then 44 
will —— = ; 0 
— = tangent of hour. Let 2 and 20 
. -, Vrr pe” 5 , 2 : ; Tp Cal 
4 be paſſed over in the ſame ſmall part of | 45 
time, then by uniform motion : 44 :: 1: 2 the 
2 =; and by the nature of the circle Vr — yy : 7:: — 
| 2 | „ | de 
5 L, 6 | - - | ry 
Fg | = u. And by trigonom. : :: 
* * 77 25 4 v 2 . * 
CP: OOO: 


The angle Ba = © azimuth from 6. And r = 
| 1 
2 (35) 2 : (Ba) x = 1 whence 2 = 
atx 3329 4/5329 
The prize of 10 Diaries was won by Merones. 


anſwered. 


Under the artic pole we can look no way but ſouth ; as ſoon 
as you change the pole from being your zenith, you have 
ertical circles, and conſequently eaſtings and weſtings.— * 
No two places in an oblique ſpheres can have their vertical By 
circles perpendicular to the plains of both meridians, conſe- M 
quently no two places can be due E. and W. of each other, l 
except they both lie under the-equator. . London will bear M. 
from Briſtol, from E. to N. 1 deg. 18 min, vide Gordon s M. 
Geogr. paragr. 42 prob. 43. Mt 


The Geographical Paradox 


Mr. 


ce 


N 


„ 
8 „ 


„4;ö;ͥ BOL bbe s. 67 
Me. Rob. Heath”: Anſwer to the ſame. 


To determine the bearing of two places from each other, 
there is commonly given the diſtance of each place from the 
pole, and their difference of longitude, (or angle at the pole) 
to find the bearing angles. Whence it is evident, that when 
the diſtances from the pole are equal, the bearing angles are 
equal. When each place is go degrees from the pole, each 


bearing angle is 90: conſequently thoſe groom muſt bear in 
of 


a contrary direction 1 E. and W. of each other, which 
can only be when bot places are under the equinoctial. 


For if the diſtances from the pole are equal, and not equal 


to 90 degrees, then one place bears as far from the well 
the other, as that bears from the eaſt of it; and if the diſ- 
tances are unequal tas of Briſtol and London) the bearing 


angles muſt be unequal, and conſequently thoſe places can't 


bear contrary. he ſolution. 

Given the diſtance from the pole to Briftol equal to 38 deg. 
zo min, from the pole to London equal to 38 deg. 28 min, 
the angle at London equal to go deg. the angle at Briſtol 
will be found by a ſingle proportion equal to 87 deg. 49 min. 


Which is 2 deg. 11 min. E. to N. London bears off Briſtol. 


Of the Eelipſes in 1737. 


Within the ſphere of the earth's orbit will happen four 
eclipſes this year. Twice will the moon in her wandering 
courſe- interpoſe, and hide the ſplendour of the ſun from 


falling on the earth, or its atmoſphere : And twice will the 


earth in its courſe ſo fall in a line betweenfthe ſun and moon, 
as to hinder her, receiving the light the borrows from the 
ſun, to enlighten the earth by reflection. The firſt is the 
greateſt eclipſe of the ſun that has happened here ſince the 


year 1724, or that will be before 1748, on Friday the 18th of 


February, at three in the afternoon. The ſeveral calcula - 
tions for divers places follow, 


Computed by Beg. Mid. | End Dur. Dig. 
— | 8 h. m.] 
By Aſtron. Carolina, * 2 253 46/5 oz 350 5 
| London - 12 33]3 5815s 1312 3910 4 
Mr. Chattock, TEES, 2 2513 50]5 62 41 [ro 5 
Mr. Leadbetter, London 12 113 244 422 41] 9 45 
Mr. T. Williams; Oxon 1 563 1814 3812 32] 9 48 
Mr. T. Withnall, Namptwich [z 33 274 44 2 400 32 
Mr. Sam. Evans, Cornwall 2 NE 4014 30% 40 f 371 
Mr. 


— n y 3 rr 


* 
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: 


8 8 ou Mid.) End Dur.] Dig, 
; m. ; | -% 
Shackerley's Tab. 2 11[3 27] 4 15 43111 1) 
18 Harm. Cœleſt. 2 153 39] 5 12 460 4 
58 Leadbetter's x 3212 $59] 4 21/2 49 11 23 1 
der, 1 Newtons 147 3 160 4 33/2 461110 
Mr. T. Cowper, Wellingborrow z 113 34] 4 $313 4111 8 0 
| Kirkleatham x 312 59 4 21/2 30 1024 1 
_ Mr. E. Hauxley, 3 Vorx 12 5613 24] 4 3802 42 94; 
| Newcaſtle |x 33/3 23] 4 37] | > 
Mr. W. Mobbs, Mixbury Oxon 2 123 35] 4 53/2 41 9 58 | 
Mr. Forſters, Branſpath IT 5312 17] 4 4002 47 10 30 { 
Mr. C. Forreſt, Newcaſtle 2 21]3 45] 5 4/2 42102; * 
Mr. Tho. Wade, Leiceſter 3002 57 4 19,2 49180 WY 
Philoſtratus, Leeds * a 4147 3 10} 4 32:2 45/11 2) * 
ü | eobury 2 2113 41 4 562 351011 M 
Mr. Wm. Brown, U Barbadors 8 c 9 39/11 23 3 18| 6 45 | 
Mr T Snarraw Nottingham 2 27113 42] 4 55 3 3410 16 
Mr. T. Sparrow, ] Hitchin 2 26 E 46] 5 o3 34 9 561 RD 
Mr. Rob. Cooke, Newcaſtle. p 4113 7] 4 342 5310 5c 
Mr. J. Wilſon, Morpeth 2 133 37 4 50,2 37/10 1: E. 
Mr. Peter Barons, Landſend {x 232 50 4 32 49 81; | 
| London 2 2913 51] 5 52 36010 M 
Mr. J. Bulman, 3 Carliſle 2 22}; 44] 5 32 41110 23 * 
ü ; Deptford [2 30; 53 5 72 37110 c 
8 2 253 46 5 O 3510 ; N 
me „ London 2 273 49] 5 412 37110 5 | 
Mr. J. Dorking, Norwich 2 284 50] 8 92 38010 1 
8 Wrentham [2 2913 52 5 1002 41jio 1: 
| 2. Eclipſe WW M 
The above Eclipſe was obſerved thus: M 
2 RE By _ | Begin. | End 
3 Nh | h. m. s.|h. m. 3. — 
| Fleet Street, Lond. Geo. Graham 2 25 3 — — - ap. t 0 
; Dr. Bevi EI 
Greenwich { or, klaller a] fe 28 39|5 3 296 ie. 
Cambridge Cha. Maſon- 2 38 30; 16 2 tr. t. and 
Rome 4 D. de Ravillas . [3 43 2|— — — a P. 
Bologna 13 33 134 [= —— I 
{Edinburgh _ J. Mac Laurin |2 $ 556 4 44 $12p-t - 
Ibid. - ax a J. Clerk, ebe apt 
5 es. - 
This eclipſe was obſerved to be Amaular from about Morpeih 1 
4. 


in Northumberlaud to beyond Inverneſs in North Britain. 


- 


* 
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ECLIPSES. 


2. Eclipſe of the moon March 5, at noon, inviſible, 
3. Sun eclipſed Auguſt x5, at i morning inviſible, 8. 
4. Moon eclipſed on Monday Auguſt 29, at 8 morning. 


_ Computed by Beg. Mid. End] Dur Dig. 
By Aſtron. Carolina, Coventry 2 11|3 204 28] 2 17/4 30 
Mr. Chattock, London 2 93 3414 59] 2 546 25 
Mr. Leadbetter, London 2 34|3 4414 54] 2 2004 34 
Mr. Sam. 18 r X 3 .5x]4 5516 of _. $ - 
Shackerley's Tab.] 2 27]3 5105 15] 2 4816 3 
1 Harm. Cœleſt. 2 253 525 19] 2 556 24 
orLeicef- I Leadbetter's 2 83 22/4 36] 2 2805 1 
ter, b Newton's 2 1113 3914 47| 2 366 33 
Mr.T.Cowper, Wellingborough|z 4443 55 5 6 2 22/4 41 
Mr. W. Mobbs, Mixbury 2 3003 4% 50 2 204 25 
Mr. T. G. Forſter, Branſpath 2 293 40 47] a 1714 51 
Mr. Tho. Wade, Leiceſter 2 of3 154 30| 2 30's 10 
-— wx re 2 173 254 34 
5 ) Cleobury [2 713 15/4 241, 
Mr. Wm. Brown, 5 Dublin 7 2 *. 3 660 302 16 
| Rome 3 94 175 29|/ | . 
Endymion, London 11 573 3256 7] 3 106 17 
Mr. T. Sparrow 1 2 713 164 25] 2 184 36 
1 ” C Hitchin 2 10|3 194 28| 2 184 30 
Mr. J. Wilſon, Morpeth 2 293 404 51] 2 22/4 41 
| „ An 2 303 404 50 
or 2 293 394 49 C 
Mr. E. Hauxley, Newcaſtle 2 23 3 38 48 an "Y 
« LT Hexham |z 273 374 47 | | 
London 2 313 4004 50 f 
Mr. J. Bulman, E 2 203 394 39182 11 3% 
( C Deptford 4 32j3 414 5100 a 
| 8 . 2 813 2514 = 2 3405 7 
| armouth 2 14|3 314 48] 2 34j5 7 
ang Durham 2 443 214 38] 2 346 7 
(Rotterdam 2 243 4115 58 
A COMET 


Was alſo obſerved this year by ſeveral perſons, particularly by 


J. Bradley, Sav. Prof. Aſtron. in the months of January, February, 


and March; and whe from his obſervations, on the ſuppoſition of 
a Parabolic Orbit, computes theſe Elements : 
In its Perihelion Jan. 19, 8 h. 20 min. Temp. Equat. Lond. 
200 
20 


Inclination of its path — Ecliptic — 
Place of the Deſcending Node 


Place of the Perihelion 


Diſt. Perihel. from the Deſcending Node 


182 


— & 16 


— aA, 25 


Log. Perihel. Diſt. from the Sun 9*34 7960 
Log. of the Diurnal Motion — 0938188 
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Neu Queſtions. + 


I. QuesT1oN 193, by Merones. 


Le bright ſons of art, that a rule did impart 
In the “ Diary 1735, to obtain 
The ſolid content of a conic ſegment, 
Cut off by a vertical plane. 
Since ye re 10 ee in like ſort, 
Jo compute us the ſurface convex | 
Of a ſegment the leſſer, and all ſuch to menſure 
A general theorem annex. 


| * Queſion 177, propeſed in the Diary 1734, and anſwered in 1733. 


+ Perpendicular to the baſe. 


II. QuesT10Nn 194, by Mr. J. Turner, 


| Yediarian train, whoſe genius and parts, 
In the various branches of the liberal arts, 
Have ſo long been experienc'd; pray, lend us a while 


_—_— 


The conjugate forty, preciſely contains. 
Within this encloſure a pond there was made, 
' Whoſe juſt fituation may thus be difplay'd : 
If you from the vertex chains fifteen direct 


A ﬀence it mult paſs, but of ſuch a nature, 


© To find the length of the fence, and alſo what ground 
Each brother muſt have, which from thence may be found. 
Methinks, with the firſt, C. Maſon, I hear 


is ten yards, the diameter at the top one foot, at the bottom 


Be drawn thro' the ſaid point, and terminate in 
The elliptic periphery at both ends, Which will 


Your aſſiſtance, two brethren to reconcile. 


The caſe it ſtands. thus: Their father, at's death, | 
An elliptical field did unto them bequeath, 
Whoſe axis tranſverſe is juſt fixty chains, 


* 


On the axis tranſverſus do count, and erect 

A ſemiordinate there, as it's eaſy to do, 

Then th? middle o' th' ſame the Pond you may view: 
Thro? this pond (for the father ſo order'd the matter) 


As to be, of al other, the ſhorteſt that can 


Cut the mead in two parts. Exert now your ſkill, 


Say, this will do; prepare more for next year. 


III. Qusz STION 195 by Mr, Rich. Lycett. 
There is an oak tree (the fruſtum of a cone). whoſe length A 


: three 


7. 


tom 
1ree 


north Jatitude, until they arrived at three different ports, all 


Ihe faireſt downs e'er fac'd the azure ſky; _ 675 
2 ö ere 
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three feet; and an ivy twiſteth round it in the manner of a 

ſpiral ſcrew,-that. each twiſt is ten inches diſtant ; three- | 
— of the ivy is eat into the tree; the diameter of the 

ivy is at the bottom one foot, at the top three inches. Qere 0 
the length of the ivy, and the content of bots? | 


IV. QuesTion 196, by Mr. Robert Heath. | 
Three ſhips, A, B, and C, failed from a certain port in 


lying under the equinoQtial; A ſailed on a direct courle, be- 
tween the ſouth and the weſt 175752 leagues; C failed. 133 
leagues between the ſouth and eaſt; B failed a courſe be- 
tween A and C 102 leagues, making the angle or-rhumb 
with A, equal the angle that C made with the equinoRtaal. 
Hence it is required to find the port failed from, each ſhip's 
courſe, and diſtance from each other, and their reſpective 
ports? and to ſolve it by an equation not higher than a 
quadr atic. ; ; — 2 | i 
V. Quss Trion 197, by Mr. Ant. Thacker, - 
Let AB = 1000, 5 Cg 2000, CD = zoo, DE = 4600, 
and AF variable; ſhew how to find the Sinn Ah ft: os ah 
reateſt area that can poſſibly be included fol _ - 
y theſe five lines. bel Hp W 
VI. Quss Trion 198, by Mr. Chr. Maſon, 
On Albion's. Auſtral bounds, on Sufſex ſtrand, - * 
A range of rocks defend th' adjacent land 41 
From vile invaders, and inſulting waves; 
Indulgent nature, whom ſhe loves ſhe ſaves. 
Erſt Seven Cliffs, but now three Charles's-call'd, 
The fatal place where once the Dutch were maul'd. 
The furrow'd front with viſage ſally e 
Frowns at the billows of each boiſt rous gale; 
Friendly informs afar, of Beachy Head, 
A ſhoal of rocks to mariners a dread. - _ 
O ghaſtly ſight ! a ſpeedy death to touch, 
Full oft experienc'd by the found'ring Dutch; 
Who vent'rouſly look o'er the bending brow; 
Pigmy-like they ſeem to thoſe below. 
Seafaring fowl of num'rous ſorts here throng, 
Both for their refuge, and to brood their young: 
And when ſurpriz'd, each have their diff rent cry, 
Altho' in diſcord, yet in — 
On the broad ſhoulders of theſe cliffs there lie 
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72 Ladies DAR IE Ss. [Beigbton] 115. 
Where a rich carpet o'er the ſame is ſpread, 
And num'rous flocks thereon are yearly fed; 
Whoſe ſilver fleece, and {weeter fleſh exceed 
Banſted, or Bagſhot, or fam'd Coleſwold breed. 
Near, on the eaſt, there is a grateful ſoil, 
Which well rewards the tiller's care and toil. © 
Fair ſmiling meads, where once a briny flood; 
Fine glad'ing fields, whete a fair city ſtood, 
Eaſt Bourn now calld, whilom Anderida. 5 
71 | 
8 lay; 


11 


+» 


— ͤ— — ͤ———— —— — On EE ̈· 
a 
” 
» 
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But mouldring time the hardeſt flints deca 
| _ © Here's ſcarce one mark where the old ruin 
IAI)! be footſteps dim, the hiſt'ry dark to trace, 
|  ' The ſea, the downs, the wield concur that it's the place. 
But not to trifle with ſo old a tale, 5 
Here's what will more the reader's ear regale; 
' "This fertile place in plenty doth produce 
All the ſubſtantials fit for human uſe. 
© "Fowl; fiſh, and fruit, the ſeaſons till ſupply, : 
Their luxury, not want, to gratify. 
If from the top of this ſtupend'ous height, 
You dextrouſly let fall a pond”rous weight, 
The time obſerv'd, one-eleventh of that (tis plain) 
The ſound requires, for to return again. 4 
Now from the data draw your conſequence, 
You'll find the height of this great emmence. 


The PRIZE QuesTION by Mr. Turner. 


Could I (unſſcill'd in verſe) fuch lines indite 
As would the fair ones pleaſe, I'd oft'ner write,, 
And unto B--gh--n (as I now do here) 
Send a prize queſtion for th' enſuing year: 
If he approves, ten diaries are the'claim 
Of him or her, who truly ſolves the ſame. 
In the annext triangle BID, 
The ſides are given, as below you ſee; 


Upon the angular point A as center, ES 
A ſemicircle, . whoſe diameter . 
Is thirty feet exact, deſcribed there. rod, par 
Now, tis required to draw two lines, that each wh 
From both the given points B, D, may reach, . 


To ſome one point in the circumference | 
Of the ſaid circle (put F for pretence) See the fig. u WM bn 
And ſo, as that the angle BFD the ſolution. 904 
The greateſt that is poſſible, may be. 7 

To find this, various methods may ſuffice : 

But he who purpoſes to win the prize, 

Muſt prove himſelf ſkill'd in arts mathematic, 

And ſolve it by equation calPd quadratic. 

o Aa, Iba BI :s feet. Dueft 
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1738. 
Queſtions anſwered. 


I. QuesT10Nn 193 anſwered by the Propoſer. 


, 12 the axis B u, and any two points infinitely near 


each other as r,s, draw 


ro planes Brun, Bs a, cut- 2 
Sting the baſe in the Ines | =”; / 


rn, in, and the plane of 


Ethe hyperbola in the lines 


ot, 47, parallel to the axis C 
n. 
The ratio of the As zz, 2 
Big, to each other, is com- Dy 9 
pounded of the ratios of AR#/ 
Anti to Anri,and Anrs © 24 P 
toABrs, and of the A Brs RY 


to A Bog, that is, of the AK + 


atio of 27? to r, and 


Ir to Br, and of (r to Bo, orof) ri tot. Whence 
Anti: ABog:: nr: Br. And ſince Anrs; A Bre: 


tr: Br. Therefore the Anrs —Antii:ABri—ABog 


: nr: Ir. That is, area tri: area org :: r: Br. 
And ſince this always holds for any ſmall correſpondent 
parts of the circle and the conic ſurface, it follows that the 
wholes are in the ſame ratio. Hence this theorem, 
As the radius-of the baſe : fide of the cone : : ſegment of 
the baſe : ſurface cf the ſegment of the cone. 
And the area of the ſegment e /vCe will be found to be 


904'38 ſquare inches. The anſwer. 
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74 LADIES D 14 R1ES [ Beighton] 1738. 


Mr. Ri. Dunthorne's 4n/wer to the ſame: 


The curve ſurfaces of cones may be conſidered as made 
up of an infinite number af infinitely narrow annuli, whole 
radii are in arithmetical progreſſion, and the coſines of thei 


- ſegments equal. 


Let r = radius, d = 3'14159 &c. and 5 = the coline of 
any indefinite ſegment, then by the arithmetic of infinites, 


—_— b £.:4 Sis 567 — Ac. =the 


34 | nor* 5676 576r® 
arch of that ſegment, 5 5 . 
Put N An, B n, 4= Ap, C= AC; and let e= 
the infinitely ſmall breadth of one annulus. Then will 
| 32 5 7 9 
„ BH ee BS = WE the 
8 . 2074 5675 576 r® ; 
= ſuperficies of any indefinite annular ſegment, conſtituting 
the curve ſurface of ſuch conic ſegment. | | 


Therefore ſuch curve ſurface will be compoſed of an inf. 
nite number of ſuch ſeries, having B conſtant, and „ in- 
creaſing in arithmetic progreſſion, from to its 8 R, 

2 


and 2 = the number of terms. Conſequently . 


? - W 4 Th 
— -- n 3 
2 4 ag 230 + 3R A T4” 20RT 7 30311 
B'C %%% eH%$- -. 442% 5 


the curve of ſuch conic ſegment, which from the numbers 


in queſtion x77, gives 905 ſquare inches, the anſwer nearly 
the ſame as the propoſer's above. | 


If we ſuppoſe r = radius, and @ = verſed ſine of any 
indefinite ſegment of a circle; we ſhall, by the arithmetic of 


1 1 7 F 
C 'T(, 
aF LC 126 _mdfe, 


3 © +630 ; 
- 9 | 8405 * 
10420 1 
— — 3 - + &c, = the curve fuperficies ot 
| xoo80o BY 3548 1657 | 


of ſuch conic ſegment, in numbers above. 


/ 


of infinites, have 24 + 


II. QuEts 


. 


II. QuesTiON 194 anſwered by the Author . 


mb ＋ z - 


"at 
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Let CD be the live ſought. Put 4s. =30=t, NMS 


— 20 = Nt, E. 45 


| 


ellipſe, ft: mn :: It x M 
tun — un xKx x 


P Ergo 


55 % 1 1 
2 — Put: ”: 
| | nn 


tt | 
= tt, ; = —, Then x = 
NAN 


And, by the property of. the V4 4 2 C 
F 


vr — 1yy. Or, putting for '4 e 


x its value, and tranſpoſing, 


=4/ r—5yy; and, ſquaring the parts, mmbb 


ke. 
+ 2mbbz —2mbzy +bbzz—26bzzy +2zzyy= bbr—bbsyy. 
Put q =bbs +22, 2p =2mbb +2bzz; g =bbr —mmbb 
—bbzz —2mbbz. Then we have 9 yy — 2p g. And 
extractipg the root, 5 * of : + = Hence it ĩs evi- 


dent that * * -+ 772 is equal to the difference of the 


double value of y; that is, of the lines 4 CB and — D, 
or GX, Laſtly, GE?» :GF* :: CK: CD? which is to 
be a maximum; which in ſymbols will be, when the value 
of q, p, and g are reſtored, 

— bb +22 +4ab*re — mmh. — 464522 — 8mb+5% 4» ahbrzs 


= 5 66. 2612 2 ＋ 6624 | 
And, dividing by 46, and ſubſtituting letters for the known 
uantities 2 Pnt | fluxi - 0: 
It is evident that this will only produce an equation af the 
ſixth power, by which the value of z comes 2 3 ? 


Mr. Lord finds the length of the fence 3203 chains: One 
ſhare 161 a. 14p. The other 27a. 1 r. 20p, 


Merones, 


76. Ladies DI4A R128. [Brighton] 2738. 


Merones, by a curious and ſhort proceſs, finds C D the 
fence= 33*84; the greater ſegment 1561'45; the leſſer 323*511, 


From a geometrical conſtruction I find the numbers near] 
as follow: E F=2'65 chains; GE =8'6; SB = I; 


B 
=288; CD the ſhorteſt fence 33%25; CB = 21815; Ep= 


x7*2; AB = x80; FB = ;*38. And the content of the 


: ſegment DApCD = 28a. 3 r. 38 p. The greater CMZNDC 
= 159 2 by the ſhares; and the whole 188 1 39. | 


By | III. Qv ESTION 195 anſwered by the Prapoſer. | 


The center of the ivy will be found to lie without the pe- 
riphery of the oak at the bottom 055, and at top or; parts 
— a " Aung which doubled and added to the diameters, at 
bottom 311, at top 103. Then the fruſtum's length on the 
outſide is 30'o1, and the angle with the baſe is 88 of 52“ 
The circumference at bottom 977, and at top 3˙235 ow 
Then a line being drawn through the extremity of the-top 


diameter and parallel to the central line is a mean arith. 


proportional; which muliplied by the number of twifts 36˙02 
gives 234˙2, which let be one leg of a triangle, zo'or the 
other, with the angle between them 88® o' 52“. The other 
fide will be found 235'3 feet the length of the ivy: Hence 
the content of the ivy is 80'87 feet, three-ſevenths of which 
is 346; the content of the tree with the ivy growing into it 
is = 1021; conſequently 102'r— 34'6 = 67'5 feet, the real 
content of the tree. 


Merones's Anſwer to the ſame, 


m the cone compleated, let 4 = the length of the ſide, 
c S the circumference at the baſe, {= the diſtance of the 
ſpiral threads, z = the ſpiral line, and x S the diſtance from 


the vertex to top of the firſt helix or turn. 

>»: ex xx 
2 C A, ad . 
Then &: © "a "0 ds 


ſpace the ivy moves round. And let the hypothenuſe line 


= a ſmall 


e 3 3 ce xx 
the ivy moves round in be = z; then z = of on +7555 


== * LEED + xXx, | And, finding the fluent, z = 237746 
F ig 
the length of the ſpiral ivy. Hence the content of the oak 


1 


| = 102 102; of the wy = 81˙6925 feet. | . 


7 


— 
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„ 


N IV. Quserie ox 196 — by. the Propoſe : 


3 


5 As roa: 173 62 :: 133 : 228'99 leagues: The port failed 
= from is in 5* 5* north 7. 5 
2 A 54% 38' weſt. 7 H 
4 The courſe of F 4 - weit. diff long. 30 25 Req. 
C 40 10 eaſt. e 
N QuesT10N 197 anſwered by Mr. Rob. Heath. 
let 45 100 =, BC=acoo= c, CD = $000, 


DE = 4000.= f; and let a.= 
AE the diameter, radius = = I- 


Then as. 
ain 1 =3. BEA. 


4 1 1 > 


c 
4 A - ; 

5. C BAC A BEC by the nature of a circle. 

1 CDC 


” 
——_— 
yu 


* IV. QuesT1on 196. 


The reaſon of the proportion, in the above 9 ſolution, 
for finding the diſtance (228 ˙· 99) 
between the extreme ports, will 
clearly appear from the . annexed 
figure, in which P repreſents the 
port ſailed from, and 4, B, C the 
ports arrived at by the reſpective 


ne ſhips. For, ſince the. C= / APB | | | 

5.4 by the queſtion, and the ¶ A com- — B C 
* mon to the two As AP B, APC, A | | 

2 therefore the third angles are equal, 

” _ thoſe triangles equiangular: Hence then PB (102): PA (171562) 
46 PC (133) : AC = 22899. And in like manner as AC : 47 


i: AP: AB. Hence the perpendicular and the angles are cally 
ak found. 
5 Hence alſo the problem wilbbe eaſily conſtrued; For it is only 
go. aking AG a fourth proportional to the three given lines. 


7³ LADIES D144 28. te- 1, 
The £ BEA +£4CEB= Z Arc whoſe fine= * — 


— 35. 


; + = — al the C CAD + Z DAE = Py: 
ü how fine = = 0, — £4 2 —.— == ; then fay 1 
4a — c , C aa — Ln 
t:a:t:- _ + = a= te 
e ad bd mien 75 Er, 


feed. ESL bee u CE 


. But ACE + CE" PT by 31 Eucl. 3. "which i is in al. 
gebraic terms, 


aa HOT 4 174 ES E 347 


— 24 — 42 avert bee E 
bb - _ + cc 2b 7 


Whence by reduction and the converging ſeries à is s found 
== 6646˙3 16, &c. 

But the diameter AF or radius 4 Away be more expe- 
ditiouſly found by a table of natural fines (which is an inven- 
tion of my own) by finding out four chords; in the propor: 
tion of the chords given 4B, BC, CD, DE. By a fev 
trials, I find the angle AD mg under "half the chord = 82 39 
the next leſs to a minute; and 8 40 the next Four. The 


— operation is thus: 
„„ Wat. fnes 


| — 

Take 839 © 0= 03981 840 0 o= x: 8 
angles 9 17 30 19 33 =2x1503'g81 | 17 32 23 57 =2x ( >> 
corre-) 26 49 13 11=3x1503"%g81 | 26 52 32 40 2 3 ad 
ſpond.C 36 59 2 30=4x1503'g8r | 37 3 59 4 I > 

1 1a 

89 57 35 14 90 464-4 

Comp. © 2 24 46 diff. Sub. 89 57 35 14 dif. xr 215 


Say, as 11“ 21” 5” to 6c, fo is 2“ 24” 46" ta 12, . to be 
added to the next leſſer angle: Whence 80 39% 12” 45" 1s the 
true angle J An; OB in an il 17* 18' 25% 30” = angle 
A 2 7h and ſince ADB is an i oſceles triangle, the angle 

= A= 20' 47" 15”. By trigonometry, lay 
= 18' Kc. OY 29 N. S.): 1000: : 81 20 &c. (9886161) 
3 3323'158 = 19. Whence AE = 6646 3 16 the diameter 


required. 


Conſequently the greateſt area of the polygon ABCDE4 
= = 34567 Has &c. very n near the truth, 


T. 


e 


2 


1 


to 
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The ſame anſwered by M erones. 


m che laſt figure produce the lines AB, CD, and let fall 
25 ME perpendiculars on them from Cand E. 


When the area is the greateſt poſſible, tis plain the angles 
ACE, AE, and ADE mult be right angles, therefore 
che figure ABC DE is to be inſcribed in a ſemicircle whoſe 
diameter is AE. Let A be called a, BG , CD=«r, 
D d, BP=x, AE =u, The As ACE, BCP, DEg are 


'E, f ſimilar; therefore Y: x 22 4: 7 EC. And &: V xx 
4. 4: e = Da. And by Eucl. II. 12, * =_ 


. 4 dd 2 bx =CE?*. And aa +bb +2ax 
C. And by Eucl. I. 42, AC +CE* AEZ. Or 


uu = aa ＋ Tce + dd + 2ax + 2 /bE=ix = 


+ 22x + n xx, putting 27 for the known 


xpe · 

ven. i 2 „ f 204 —— 

2 quantities. Hence we have 5s + 2ax + has M bb — xx 
bh b m_ . . 

* * F . Which reduced gives 


Xx 
x =1795*0355;- and AE = 6646'31856; and the greateſt 
area 14567*74 82, | 


38 

23 Mr. Walter Trott gives the diameter 6646˙3; area 1456740. 

3 D Mr. ng (not conſidering it in a ſemicircle) 1424715054: 

ad Mr. Bird but 14202859. Mr. Tatton 13692100. Arith- 
» o tics 1456764. Mr. Colburn ſays tis 5920875, agreeable 

as to M. Oracle. Mr. Dorking 14567642. Mr, Forſter 14567638. 

Mr. Lovatt alſo ſolved it. Mr. Thacker's number is 14567* 560, 

to be ¶ and he ſhews that the figure muſt be in a circle, 

s the | 

angle | g 

N VI. QuESTION 198, by Mr. Maſon. | 

_ Let a be the time a heavy body requires in falling from 

— the top of the cliff; then 25 = the time that ſound requires 


to move that ſpace; 5 16 feet; c = 968 feet. 
| Then 


80 LADIE s' DIARIES. LBeigbton] 173. 


Then baa = _ per queſt. and 116a@a=ca, which di- 


vide by a, and it is 1164 ; therefore a = 27 * 5's 


ſeconds, the time ſought. Then 5˙5 * 5*'5 x b = 484 feet, the 


height ſought. But if þ = 16 f the anſwer is 481417. 


| Nat. Percival. If ſound move 1142 feet in a ſecond, as by 
Jate authors; then the height ſought is 611434 feet. 


Col. Dagger's Anſwer. 


The deſcent of a weight,* and motion of + ſound, 

If agreed in one ſecond of time to be found; 
By the numbers annex'd, as the moderns allow, 
Then the anſwer to Maſon hereunder we ſhew. 
And the height of the rock will be found to appear, 
Two hundred and twenty two yards very near. 
The proceſs let Chriſtopher thew if he pleaſe, 
I'll not ſcare the ladies with A's and with B's. 

Weight falls 16 feet 1 inch. 4 Sound moves 1142 feet. 


Mr. Powle uſing the laſt data gives the height 670˙148 feet, 
Mr. Mitchell (ſound's mot. 1140) anſwers 667'8 feet. 
| But taking the modern data, moſt of my correſpondents 
give the true anſwer 670 feet 223 yards x foot. 


Te ParzE QursT1ON anſwered by Mr. Rob. Heath, 
In the triangle 45 D, there is given 4B = 40=6, AD 


e, DZ a8; 
PS = 30 = 27. 

Make PS parallel to BD; 
draw n C perpendicular, In 
the center C deſcribe a cir- 
cle, to touch the given one 
at F, thro” the points B, D; 
the point of contact F, from 
which lines muſt be drawn 
to Band D to conſtitute the 
greateſt angle, which is a 
maximum. Draw (..4, CD 
and Ap the perpendicular of 
the triangle. In order to in- 
veſtigate the center C, and the lines BF and DF, find the 
perpendicular {p =36'4342=mgqg=h; qp = 1m = 10'g91 
=g; and let 0 a4. | | 

| — Then 


ernie 


No. 35. Es TI UNS ANSWERED... S8 
Then per 47 Eucl. 1, Vaa +dd C D =CF; Vaa + dad 
| +f= AC; and gg or bb + 2ha a = =4/02 + dd +f, 
Whence gg +hh + dd —f + 2ha =2fyaa + dd by invo-. 
lution and tranſpoſition, or & + 2ha = , + dd by 
3 k k add - A4 

ſubſtitution, Whence aa + <7 PS - 1 T7 And 
a = 5110647: conſequently {4G = 42'g7. Now,the A ACm 
and /pr are ſimilar, C,: AC :: Ap: Ar = 37687; 
Ar =rC= 5283; whence Fr = 22'687; Br = 
WW :5 1:29; C Am = 759 11';, £rBF = 47%g); BF = 
2297; DF = Ao; £ BF = 100? zo a maximum.“ 


23 


The ſame anſwered by the Prapaſer. 


= In the laſt figure draw An perpendicular to BD, and Cn 5 
perpendicular to Au, and Cꝗ perpendicular to BD. Put 
WJ; =275 n, AF = b, Ap=364=c, pg ==nC' 
tri = 4; and CB = CF=x, Cg = #p =y. Then is 
Ci=+x, and Au =c +5. We Fa 
| „ {xx=yy un | 
And by 47 Euel. x, 13 +abx+xx= cecdacy +y3v +404, 
Subſtitute for xx its value yy Tm, and then bb + 2by/ jy i-22m | 
+ mm gcc 2 +35 t dd. Put a +dd—, 


im, then 25 H + mm =n+2cy; and, involving, 
1 +4bbmm =an+4ncy+accyy. Laſtly put 2p: 


ath. 40 4% mu — n. 2 
40 - 4 aa 40% 46% then gg hase, 


And, extracting the root, jy = Vp 7 — 7 5'r; from 
hence the angle BF = 1009 30'. 
Anfwered 


— 


2 


* PRIZE QUESTION, 


This problem is very eaſily conſtructed in all its caſes, viz, 
hen the angle is to be either a maximum, or a minimum, or 4 
Piven quantity. For when it muſt be a given quantity, it is only 
Heſcribing on the given baſe BD a ſegment of a circle to contain 
he given angle, which ſegment will cut the given circle in two 
Points, either of which will do. When the angle is to be a maxi- 
Num or a minimum, the circle BFD m<«ſt touch the given circle 
PFS reſpectively below or above the vertex A; which is very 
ell done in the 12th prob. of Lawsox's APOLLONIUS on 
PANGENCIES. | | 


Diary Math. Vol, IT, 1 


/ 
N 


d the 
o˙991 


Then 
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Anſwered by Merones. 


Draw the lines Dy, Bs, Bo; then the angle BFD or 
BoD = Bs D +5 Bo; whence BFD is greater than B.“. 
To find the radius, let Bq = b, pg =ec, Ap =p, AF 


Sr, Cq = x. Then will BC = CF, or V + xx = 
Vcc pp +2pxtFxx—r. Thence ce +pp +20x= 
bb +rr+2r+/bb+xx. And (putting (95 =ec + pp = 
bb —rr) 55s + 2px =2rvbb+xx. And laſtly 2 xx + 


Apiix =4bbrr—54%, Whence x = 638716, and FC= 
A9'19, and the ( BFD = 1009 32%. 2. E. I. 


The prize of 10 Diaries was won by Mr. Ni. Gibbons. 


Of the Eclipfes in 1738. 


There will happen but two eclipſes this year. 


The firſt of the ſun on the 7th of February, at fx at 
night, the ſun being then ſet, and inviſible to us. 


The ſecond on friday the 4th of Auguſt, in the forenoon; 
the ſeveral calculations for divers places are theſe following, 


Calculated 


M 


N 


on; 
g. 


lated 


No. 35. Zerirs z. 3 
calculated by Beg. End Dur. ig. 
From Aſtron. Car. Coventry ro 7 43 35 
By Mr. Chattock, 34 — 9 48 144 13 
Scien. Coventry | 9 42 94 © 
Mr. Leadbetter, London 9 57 104 8 
Mr. Hulſe, Coventry o 8 014 © 
Fr. Leadbetter's Tab. Lond. 957 24 6] 
Mr. Bamfield, Devonſhire 9 56 23 40 
Northampton 9 50 33 34 
Mr. Cooper, | York 9 54 533 4 
London 9 53 713 45 
Mr. Hughs, Flint 9 50 50 48 
Mr. Sparrow, Bury S. Edmond's io 9 23 45 
Mr. Lord, Leiceſter 9 55 53 31 
Mr. Barons, St. Ives, Cornwall 9 48 1144 18 
Mr, Wilſon, e 1. | 10 1 5913. 30 
Mr. Facer, Wattlin ro 6 5813 48 
Wr. Williams, Midd — Sto. | 9 50 1614 10 
| Mr. Hampſon, Leigh, Lancaſh. 11 © 24 30 
Leiceſter 10 18 613, 16 
Mr, Wade, 1655 2 2 124 42 
. Gibraltar 9 20 14 |8. 42 
London lro 9 313 36] 
\ Coventry lo 7 13 35 
Mr. Dorking, Norwich IO 11 213 35 
_- F Yarmouth 10 13 613 37] 
Yoxford 10 11 303 36 
Mr. Forſter, * 9 59 63 11 
Cleobury EO 43 13 37 
Mr. Brown, JL 10 131 33 45 
| London 10 12 63 37] 
Mr. J. Bulman, 3 Carliſle 10 2 4,3 © 
Deptford 110 12 63 38 
Mr. Withnalt, Namptwich 9 48110 45 11 45 573 5 
Neu 
* This Eclipſe was obſerved thus: 
ar 2 By | Beginning { End 
HOST TH 
Fleet — Mr. Graham & i 
| London Mr. Short | 9 59 20 | 11 59 36 a. m. 
Opfal | And. Celſius 12 18 52 | 12 42 12 tr. time 
Bologna Euſt. Manfredi | 10 51 25 | 1 18 1 tr. time | 


I 2 
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New Queſtions. 
I. Quxsriox 199, by Mr. Tho. Bird. 


A ſpark having gain'd a young damſel's conſent, 
_ He unto her father ſubmiſſively went, 
Deſiring the favour to make her his bride : 
Unto which petition her father reply'd, 
I have a nice garden, whoſe beautiful frame 

The form of a rhombus exactly does claim: 

In which is a ſquare inſcrib'd ſo by art, : 

* To touch the four fences alike on each part. 

© Each fide of this garden, fo pleaſant and fair, 

© Fight chains and three-fourths of a chain does declare; 
And alſo the ſquare in the middle inclos'd, p 
Each fide of ſix chains is exactly compos'd, 

© Now tell us the garden's true area from hence, 
And I with your project of love will diſpenſe. 
But if your beſt judgment defective appear, 

In marriage you never muſt compaſs your dear.“ 
Now therefore kind ladies, come lend us your aid, 
And ſhew Cupid's captive to compaſs the maid ! 
Produce the equation quadrat'c with care, 

Nor ſuffer poor Strephon to bl-ed 1p deſpair, 

For if your aſiſtance yon N neglect, 

His hanging or drowning you ſoon may expect. 


II. QUESTION 200, by Mr. Ri. Lovatt. 


It was the ninth of June my friend and 1 
One evening late went forth to ſpy 
Thoſe heav'nly bodies which to us appear; 
Like blazing tapers, wand'ring in the air. 
Then ſtraightway we a ſuppoſition made, 
Thro' boundleſs ether, and it was convey'd 
Round the celeſtial orbs as ſwift as thought, 
Viewing thoſe wond'rous works by nature wrought. 
Three ſtars among the reſt, their rays of light 
ſeem'd to enlighten the dull ſhades of night; 
Their diſtance from each other as we took, 
Inſerted are 1'th' margin of this book. 
Their angles alſo, at the zenith made, 
From thence we did their altitudes invade. 
But here we ſtopp'd, no farther could advance, 


Our theorems fail'd us, and our works were chance. _ 
4 De 


NF No. 35. | New QuESTIONS. 8& 


The altitudes therefore fair ladies give 
In the next Diary: and your fame ſhall live 
While the terraqueous globe her orb ſhall keep, 
Or Adam in the ſilent grave ſhall ſleep. 


Civen AC = 67 28', BC = 

609 , AB =40* O. 

SW The angles ADC = 148? &', 
CDB = #2" 86: 

Required JD, CD, and BD? 


III. QuzsTiOw 201, by Mr. Chriſ. Maſon, 


Juppoſe a ſhip ſer ſail from the latitude 51 north, and 
ſhape a north-weſt courſe, and fail without interruption, . 
Where will it at laſt arrive, and how many leagues run? 


IV. QuesT10N 202, by Mr. Tho. Cooper. 


In a northern clime, two * hills ſublime. 
Attract the diſtant fight; TR 
Th' excels of one, 1'th* margin's + ſhown, . 

Above the other's height. | 
If from the ſummit of each mount 
A line extended be, | 
The length thereof you muſt account- 
Juſt ſixty miles and three; 
Their ſite is ſuch, This line will touch, 
And reach the earth's ſurface; 
And the contact, it is of fact, 
I'th* intermediate ſpace. 
I pray diſcloſe the height of thoſe? 
And allo at what time 
The radiant ſun, on each of them, 
Will firſt begin to | ſhine, 


The hi: heft hill is in lat. 6s deg. the other i: 64 deg. 30 min. 
f Dif. perp. height 119 yards; car. ra, 6980000, 
t On the winter ſolace, 


"2 | Vi. Quas-: 


26 LADIES“ DIAEHES. [Beighton] 1755 


4 


V. Ques T1 0#-203,. by J. B. 8. a 
A ball of lead hanging from the top of a hall by a ftring 


drawn over a pulley, which is 20 foot long between the cen. 
ter of the ball and pulley, is ſet a ſwinging: The moment 


it begins to ſwing, a perſon, holding the other end of the 


ſtring, hegins to pull it, and draws up the ball, and cont. 
nues ſo to do, at an uniform ratio of 5 feet in a minute, 
until he has pull'd the ball quite up to the pulley. Quere, 
How many oſcillations will the ball make before it reach th: 
top: | | 


VI. Quzs TI ON 204, by Mr, Maſon, 


Soon after a hard gale of wind, ſome perſons ſtrolling 
along ſhore, upon the look-out, found a large caſk ut 
driving aſhore, which proved a piece of old Jamaica rum: 
They ſoon boarded it, and chan off forty-one gallons, and 
filled up the caſk again with water, and acquainted ſome more 
of their party with their ſucceſs, who went and racked off 
the ſame quantity of the mixture, and filled it up again with 
water: In like manner it was -ferved ſo twice more; and at 


lat, by the proof, there was found 257: gallons of run 
remaining, the reſt water. How much did the whole piece 
contain, and how many gallons of. rum was drawn out at 
each eracytion? | f | 


The Pr1zE QuesT1ON,. by Mr. Ri. Dunthorne. 


Let AFK be the conchoid of Nicomedes, which is con- 
tinually approaching nearer to the. 
line BC, yet if continued ad inſi- | 
aitum could never meet; which at 1 — "PA 7 + 
-  farſt ſetting out to generate the line. H. 
AN, the diſtance BA is 16 inches; | 
and the diſtance BP 1s 24 inches 5 — _ 
from the pole P to the aſymptote Dr „ 
BC. It is required to find the diſ- 
tance of F, the point of inflection of, 7 
the curve, from the line. B? as 


r RR ”Y — 8 


CCR» 


x + c- 
—— ä.— 
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1739. 
| Dueſtions anſwered. 


* I, QUEST1ON 199 anſwered by Mr. Rob. Heath. 


ET 5 = the ſides AB = BC, &c. = 875 chains, 2c = 
ef =" fb; Ul = 


6 chains; then it is. evi- : F 


dent e⁊2 22 = z chains- 18 


= c: EC 27 2s 
ſimilar As, x: c:: X 
X c= Ae. But 


x 
An: + B = AD by 
47 Zucl. x, which is in. 
algebraic terms 
xx F2Xx6 Fee . 
x * 

xx + 2xc + cc = bb. 
By reduction x x + ccl* 

+ 2CX XXX + CC bbxx: 
by comp. U and extrac- 
ton xx > 4E + xc = 
xy bb + cc = g'25xX;.. 
whence the equation be- TE 
comes xx— 6:25xZ—cc.. | e 
By comp. U and extrac- N 
tion a ſecond time, x = | 


„ „„ 6% „ %%„ „„ 


= V9 765625 — (£3 125= 4; or 2*Zs5 (according to the 
ambiguity of the queſt.) whence. the area of the rhombus 
ar garden ABCD = 73'5 chains = 7a. xr. 16 p. 
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The ſame anſwered by Mr. Hen, Travis of Wirkfwort), 


Ere& the line BE perpendicular to C'B, continue the 
line VJ till it cuts BE at F, let fall the perpendicular BG 
which is equal to 27 = a; call F, x; and B, y; tha 
will cf= b — y: Now it is evident that the rectangled tri. 
angles, Cef, FH, and FCO are ſimilar, and that Cc and 
FGB are equal, becauſe c= 6; hence per 47 Eucl, , 
FB»* + FA = FF*2 that is, yy +8466 — 26 * 1 * 
= bb — 265 + 29; and fe: C: JB: FF, or a: b—; 
2: : Xx, ax = by —yy, and —2ax = = 2by +12), 
bb —2by +233 = xx. Now it for — 255 + 25 we put 
2a x, its value found, we have bb —2ax xx, or xx +24: 
| = bb. Hence xx T2242 ĩ„ + aa = bb aa; ** x+a= 
Mb + aa = g'25; ax = by —yy, or yy —by = — 45 
and yy — 8759 = — 18*75.; then yy — 8759 + 43752 = 
—_ 1875 + 4375*; J — 4315 = 4. = 1875:+ 4375"; 
25 25. And the area of the rhombus = 7a. Tr. 16 p. 


II. Quts- 


* I. QuesT1ON 199. 


produce the fide AD of the rhombus both ways te meet the 
oppolite ſide fe, Fh, of the ſquaze, produced, in P'and © ; then 
will P be =2 AD: For, ef = 270, and Pe = 2 Ar (becauſe 
ge 2). Pf = 140, and by ſim. As, PS 44D. The 
problem is therefore reduced to this, To apply a given line ps 
(or 2 AD) between two lines fe, th, given in. poſition, and ty 
paſs through a given point g; which is one of the problems of 
APOLLON1vUs Concerning Inclinations, and which may be thus eaſily 


conſtructed. | 
| Conſtructian. 


In fg produced take fR = 2 AD the given line, and drav 
RS HSO; take alſo g T ſuch that the refangle Tg be = K S2; 
then will the center T and radius RS croſs fe and Fh in P and 9, 
which will be.the points required. | 


Demonſtration, 


Since TZ = RS* = TP3, ... If: TP:: TP: Te, aud 
conſequently the As TPf, TP are ſimilar by Eucl. VI. 6, . the 
TPA S the ZTfP= RS or £ fRS; in like manner the 
£ T2P= £ RfS; conſequently the A TP is fimilar to the 
RS; but RS or SF = TP or T2, ' alſo PD =fR=2AD 


* the * 


r the 
the 
40. 


the ſine £ ABD = 4 


QuesTIoNS ANSWERED. | 3g 
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II. QuzesTioN 200, by Mr. Robert Heath. 


fo CAC=67928' ma) | & 2 ADbG= 1489 6 ; 
520976 = 60 OS . DCD = 121 54 = 4; 
SS CAB=40: 0 meJZ [SS (ADR yo O =. 


ABC = 999 oo', AGB 44% . Let x = BD. Then 


Whence by trigonometry is found the angles CAB = 69? 39» 
7 
* = s. L DAB. 5 


ſpheric trigonom. : 1:: 
Let m = ſine angle CAB, and u its coſine; 
Then 336 _ s. (CAD. Say d: a:: 


CC 
ce xx ux am es na x 
EE 1 cd 


n 


: Then ſince £ ABC 
CE—CCOXX | . 
= a right angle, therefore the complement of £ ABD = 
x TAK . * ee 
1 DC. Zy ſpherics, e: 3: 
cx <a c I—xx 
be. Fr" 08 
ce i- Xxx 
equation reduced, and turned into numbers, will be 
1215608 X 
Arr. 
I xx 


1 == Vcc — — Which 


2549528 J *4131758987 — xx — *945629 x = 


Solved, x 2 47477, &c. | 
nw DB = 28* 21 "61® 39) Jare the alt. 
Whence 955 40 58 2 2 Face 
APD =29 29 . 60 31 J required. 
N. B. This method js univerſal, when the given angle ex- 
ceed a right angle. | 


The Propoſer Mr. Ri. Lovatt's Auſcwer. 


put b = line of AB — by line of the £ ADD; p = coſine. 
AC; d=line B by s. (CDI; s. An; and m = 
its cofine; a s. Z ABD. Then ab = s. alt. JD. And 


m 44 - am will be =s. DC; and ndy/1—aa 


amd s. D. Hence this analogy, as radius 1: coſine 

AD = M1 —aabb:: coſine CD = 

Yaunmd* VI 44 — damm Ta = T: P. 
Therefore 


\ 
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Therefore x — aabb x 2anmd* VI aa — amm e 
aann=— tn + 1; pp. Which gives 1D = 299 2%, 
BD = 28'21, CD = 4&'50; whoſe complements are the 
altitudes, 75s 


* III. Quss riox 201 anſwered by Mr. J. May, jus. 
of Amſterdam. 


The ſhip will arrive at the north pole, and the leagues 
run, will be the length of the loxodromic, beginning at the 
latitude of 5x north, and ending at the pole, after having 
performed infinite revolutions about the ſaid pole; the length 
of the ſaid loxodromic will be 1278˙56 leagues, ſuppoling 
the earth to be a true ſpherical figure; and the circum: 
ference according to Norwood's obſervations, likewiſe the 


-Jhip iofinite ſmall. 


Tze ſame anſwered by My, Walter Trott, per Corollary 
| to Prob, XII. Stone's Appendix. 


Suppoſe a line drawn infinitely — 
near to PB; then may the tri- 
angle made thereby be looked 
on a rectilinear; and making » n 
radius, ur will be the ſecant of 
the courſe, and a PA = PB; 


Am S and nn x =fluxion 
of the iff. latitude; then per plain 
trigonometry, R: ſec. courle : : 


* : . Hence, taking the fluents, 
y = ſecant of the courſe multi- 
plied by 2, divided by the radius. 
The ſhip's diſtance ſailed is 1 103˙08 
leagues, and then coincides. with 
the pole. 


* 


* III. Qs T ION 201. 


A complete Inveſtigation of this queſtion may be ſeen at Quell. 
18 of oux MATH. MiSCELLANY. | 5 


1 
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Mr. Tho. Bird anſwers thus : 


The ſmall decrements of the ſpiral, or the diſtance the 
ſhip runs while it paſſes through mall, but equal angles of- 
longitude (as at every o'or deg.) are a ſeries of geometrical 
proportionals continued decrealing and ending in o, in the 
6 pole : whoſe ratio (x'0001745) together with the firſt or 

greateſt term (057736) and laſt or leaſt (o) being known; 
the ſum of all the ſeries or length of the ſpiral is eaſily found 
— 3309 minutes of a degree, or 1103 leagues; which may 


> w 1 


he more eaſily be done by fluxions. However it may be ſolved 
We to a geometrical exactneſs by this eaſy and known analogy. 
th As the coſine of the courſe co. ar. o'150515 

ng ” To diff. lat. 780 leagues — 2192095 

by 'So radins — —— I0'000000 

he To diſt. run 1193 leagues 3*042610 


After the ſhip has paſſed through all the degrees of longi- 
tade, and is arrived to the ſame meridian itſelf, it will be 
but 4*632 minutes from the pole, according to artificial tan- 
Eoents for Wright's meridional parts being made from falſe 

ſecants, are not to be truſted) after which it will be no de- 
viation from mathematical exactneſs to ſuppoſe the remain- 
der to the pole a _ in which caſe the proportion of the 
velocity * the ſhip's approach towards the pole, is nearly 
23 10000000 to 18151, ſhe in the next round will be but 
oc841 min. from the pole, and the next revolution falls 
into the pole itſelf, contrary to what the ingenious Oughtred 
Yuppoſed in his Cir, Prop. of Nav. p. 37. 5 


Mr. Chr. Maſon the Propoſer anſwers in this manner. 


Let P denote the north pole, A the place whence the ſhi 
et ſail, Am its courſe, 4 P the meridian, and BP, CP. 
two other meridians infinitely near. Mr a parallel of lati- 
ude. Let AP = co. lat. ; r = rad. c = coſine of the 
ourſe, Bm = a; AmP = x = diſt. run. Then by plain 
3 | ra bra br | 
gonometry, &: : b: = 

leagues, 


The ſame anſwered by Mr. R. Dunthorne. 


Since parts of rhumbs are every where to their corref- 
ponding parts of the meridians, as radius to the cofine of 
he courſe, it will be S. 45: rad. :: co leagues (the 
liſt, of 51 from the pole): 1273'14 Teagues the anſwer, 


This queſtion was alſo curiouſly folved by Mr. George | 


Drown, jun. . 
h IV. Quxs- . 


A 


— 
— 


T 


Nr. 


muell. 


8. - LADIES DIARIE˙. [ Beighton] 1739. 


* IV. Qurs TION 202 anſwered by Mr. Rob. Heath, 


yards; r heights 7 1 
= 179 yards, x = height of the 1 
loweſt mountain T earth's radius # 150 
n?! Thea xx -T gn, 
Wy 437 Fad. 4. / 
Again y/xx+2dsx+ dd - 
=Mq; but Mq+qg m=6;zwmiles 7 
= 11c880 yards = 5. Conle- 5 
quently Pr = — | : 
Axx+2xd+dd—rr. Reduced, xx + dx = 2. 

4 


j , In numbers xx + 119 x = 48723529707626˙), 
&c. Solved, x 6980164˙68 yards; conſequently the height 
of the loweſt mountain = 16468 yards; that of the highet 
= 28368 yards. | | 3 | 
The time when the ſon firſt begins to ſhine on the higheſt 
mountain (M) is when he cuts the tangent to the earth's 
ſarface (SM) below the horizon (HV) the angle HH 
(found by trig.) = 31 min. alfo he firſt begins to ſhine on the 
top of the lowelt mountain (7) when he cuts the tang. (H 
below the horizon { Hm the Mu = 23 min. Now if 25 
the ſun's refraction be allowed for near the horizon = zz, 5 
the angle //7S will be 1 4“; and angle Hm = 56m. 
which the ſun is below the horizon of each mountain when 
he firi? ſhines on their tops. | 

"The hour or times will be found by ſpheric trigonometry; ; 
thus, at roh. 8 m. 38s. on the higheſt mountain, at ich. ww! 


2in. 48. on the loweſt. * 
N. B. Sun riſes in lat. 65, at 10h. 35m. 16 8. in 64 &30, at 
Toh. 22 m. 56s. This thews how much thoſe are miſtaken, b, ; 
who ſuppoſe the ſun would firſt ſhine on them, nearly at his 5 
riſing. | | 


Mero ne, 


— 


2 


k 6 —— 


* IV. QuEs T10N 202. 


In this problem we have given the baſe M m, the perpendicular 
Cg, and the difference of the fides CM — Gm; whence the 
A CM m may be eaſily conſtructed, 8 
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Merones gives the higheſt. hill 283˙69 yards, the lower 
16469; {un riſes on the higher at xoh. 214 min. on the 
lower at 10 h. 14+ min, f 


The propoſer, Mr. Tho. Cooper, ſays the ſun appears on 
the bighelt at 0h. 21m. 12 8. on the lower at 10h. 13 m. 128. 


V. QuesT1oNn 203 anſwered by Mr. Ri. Dunthorne. 


Let a= 20 feet, bþ = 4 minutes, c number of vibrations 
which the pendulum whoſe length is a makes in the time , 
and e = a ſmall particle of time. Then 5: f:: : == 
number of vibrations which the pendulum à makes in the 


ae ? . | 
| time e; and ö: 4 :: „: — = portion of the firing drdwn 


b 


up in the time e; then will 2— 7 = length of the pen- 


oy 

232 
b Fo 

= of the number 

| TL 

of vibrations in the ſecond time e. Conſequently its ſquare 

root = number of vibrations in ſecond, e. In like manner 


dulum after the firſt time e; a — = that after the 


ſecond time e, &c. And 


S number of vibrations in the third time e. 

Vixy/b—2e . | 5 ; 
number in the fourth, &c. Whence tis 

XV ze a | 


manifeſt that the number of vibrations in the ſeveral times , 
as above, are a ſeries of fractions, whoſe numerators are 
equal, and their denominators are ſquare roots, whoſe ſides 
are ſingle powers, decreaſe in arithmetical progreſſion from 


b, and : = the number of terms. So that by the arith- 


metic of inſinites, 2 c will be the ſum of all the terms in the 
ſeries. But c = 97, whence 2c = 194, the number of vibra- 
uons required. | 


The ſame anſwered by the Proprſer I. B. S. Tycho. 


I obſerve, that the anſwer reſults to this, viz. To find the 
length of a pendulum, which remaining invariable, {hall 
make che fame nuraber of vibrations in a given time, as one 

Diary Math. Vol. II. K does, 


— 


fally 


Mr. El. Colbourn, Mr. 
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does, which is continually lengthening or ſhortening, in 
ſame given ratio. This I find to be 56˙25 inches nearly; Wl 
wheretore the number of vibrations before the ball reach the 
pully will be about 200. | 
ote, The ball is ſuppoſed to be a point, and the 2 

mathematical line, and the oſcillations performed in ſimilar 
arcs. | | 

Merones ſays, the ball will make 194 oſcillations, being 
twice the number which a pendulum of the whole length of 
30 feet would have made in the ſame time. 


Mr. Tho. Bird anſwers 194˙49 vibrations. 


VI. QuzsTroN 204 anſwered by Mr. Rob. Heath, 


Let b=255i5 =25'2935528 gallons of rum left in the caſk, 
9 = 41 gallons, the 4 drawn off each time. 
7 = the number of times of drawing. And 
x = the quantity of neat liquor the caſk held. 


x— xl” 


S rum left at 2d drawing, 


= rum left at 3d drawing. 


*: 22 XK— 7 
x X X 
ON 3 * 
„::: „4: —— S rum left at zth drawing 
1 . : | 


Whence it is evident, that the quantity of neat liquor, 
left at any number of times drawing off, will be univer- 


X 


—— 


ö — | 
——; conſequently — = b. Reduced x—/ 
X +. if 


» 3 ; 
= x. In numbers. x — 4r = 2*1426x*?* ; ſolved, 
{according to a new method of managing exponentials ] x = 
X24*671, &C. 

Now, if each quantity left in the caſk, at any time 0 
drawing off, be ſubtracted from the quantity left the time 
preceding, the neat rum at each time drawn off will be 
found ; and is as follows : | | 
Rum drawn off 1. 41000 
2. 27'516 | 
3. 18˙467 > gallons 
4. 12394 \ Total 12467. 
add gallons left 25˙293 | 


Mr. . Robinſon, * May, Merones, Mr. IV. Rubin, 
» Dadder, Mr. Waller Trott, 7 
f i * 59.5 
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Tho. Cooper, Mr. T. Woodward, Mr. J. Parminter, Mr. J. 
Prichard, Mr. Paul Sharp, Mr. E. Verrall, Mr. 7. Bi,, 
Mr. Powle, Mr. W. Spicer, Mr. Rob. Cooke, Mr. Forst, 
A. B. Mr. Hitton, Mr. Mitchel, Mr. Young, Mr. Williams, 


1 Mr. G. Brown, Ms. Ballard, Mr. Dunthorne, Mr. Wade, 


Mr. Lord, and others have given true anſwers to this queſtiop. 


The Paz QuesT10N arnfwered by Mr. Hen. Travis. 


3 Let FB and AB (in the ſcheme to the queſt.) be called 

J and c, _ abſciſſa and ordinate x _ 55 _ bbee & 2beey 
+ cy — bbyy — 2byyy — y* = x, will be.the equation, ex- 
| preſhng the nature of this curve, &c. The firſt in fluxions, 
abecy +2ccyy—abyy—boyyy—4a3*y = 2pyxx +2xx9)3 
again by an uniform velocity ccyy —6byyy—639yy =yyxx 
+ 2yyxx + 2yyxx + xxyy; and from the 1, 2, and; ſteps 
we ＋3 557% = 2 bec. Therefore — 120885 the 

Wer. . 5 GE ; | 


Anfwered by Mr, J. May. 


Put AB or DF = 16 = a, BP =24=6, BE or DA | 
| =x, and E F=y. Then by the ſimilar triangles DMF and 


PEF, we have DM=x: MF MN - xx: PE=b+x: 
EF = y. Multiplying extreams and means, and dividing by 


b-. x/aun—. „ xi +aabxx_ 


x, have y = ; In fluxions y = 3 
X 15 | xx Vaa xx 
— 5 — e ® * 
. 24313 — a] — z aab xxx xx | NS 
again y = — : — — = o. Then is 


aax3—x NM - X | 
x3 TH x —2aab = ©; by means of this equation the 
| value of x may. be found by the ſection of a parabola and 
circle. But if brought into numbers, and reduced, will give 
x = r2*088z inches for BE; being the diſtance of the point 
of inflection of the curve from the aſymptote. 4 


This prize queſtion was taken from /nfiniments Petit, par 
Mar. de ! Hepital, p. 65, Paris edit. 1696, or Hays Fluxions, 
p. 91, and is in Stone's Fluxions, p. 87. Simpſon's Fluxions, 
p. 87. 


The prize of 10 Diaries fell to the lot of Mr. John Withered. 
| K 2 e Of 
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e the Eclipſes in 1739. 


iy 


Within the ſphere of the earth's orbit will h 
Eclipſes this year; three times will the moon in her wander- 
1 inte rpoſe and hide the ſplendour of the ſun from 
falling on the earth or its atmoſphere; and twice will the 
_ earth in its courſe, ſo. fall in a line be ween the ſun and 
moon, as to hinder her receiving the light ſhe borrows from 


the fun, to enlighten the earth by reflection. 


The firſt eclipſe is of the moon, Jan. 13, at night. 
| Dur. 


Calculated by 


From Aſtronomia, Coventry 


London 


j Coventr 5 


Mr. Lead better for dae, on 
: London 
Mr. T. Robinſon, Newcaſt. 
Mr. Ra. Hulſe, Cheſhire 
Mr. T. Cooper, 2 _ 
ondon 

Mr. J. Canton, 1 — 

| Cleobury 
London 
Jeruſalem 
Barbadoes 

| | \ Hpahan 
Mr. J. Wilſon, Morpeth 
Mr. Sam. Bamfield, Devonſh. 
Mr. T. Glaſpool, Wincheſter 
| Norwich 
Mr. Rob. Cooke, Newcaſtle 
Mr. N. Oats 
Mr. Geo. Forſter, Branſpath 
Mr. Ed. Dale, Sunderland 
Mr. Schoolcroft, Hovingham 
Mr. E. Silborow, Buntingford 
Mr. Jo. Benwell, Highworth 
Mr. Tho. Williams | 
Mr. Cha, Facer, per Hamſtead 
Mr. Sparrow, Edmundſbury 


Mr. Chattock, 


* 


Mr. W. Brown, 


Mr. Tho. Wade, Leiceſter 


ö 


Beg 
h. m. 
9 59 
924 
9 3: 
9 57 
951 
932 
940 
936 
927 
9 54 
10 4 
12 26 
6 5 
'T 37 
9 28 
9 39 
9 29 
9 35 
9 $8 
9 18 
1o 10 
10 10 
935 
10 2 
9 15 
9 24 
9 32 
9 35 


ro 554 


Mid. 


II AC 
0 


10 47 
11 26 
1120 
10 47 
11 3 
11 1 


IO 5201 


II Is; 
II25 
147 
2.58 
10 48 


End 


12 41 


12 35 
1 15 


12 54 
12 48 


11 5.12 31 


IO FI[T2 12 


10 56612 17 
II 22112 46 
IO 45112 12 
IT 26j12 43 
Ii 26112 43 
IT 22112 49 
11 26112 49 
10 42j12 8 


10 4 


12 9 


10 56012 21 


IO 56012 17 
11 44112 53 2 18 


K 


N N 


appen five 


Dig. 


4 . * * 


1 


The ſecond eclipſe is of the ſun, Jan. 28, at 4 morn. inviſible, 
The third eclipſe of the moon, July 9, 4 aftern. inviſible. 
The fourth eclipſe is of the ſun, July 24, at 4 afternoon.“ 


| Calculated by Beg. Mid. End] Dur. bas... | 
- Aſtron. Caroline, 8 3 234 335 37]2 14/7 ” 5 
London 3 44 195 271 2317 2 
Mr. Chattock, — 2 54 4 1005 192 247 28 
Mr. Leadbetter, London 3 10 4 225 2912 185 6 
Mr. Robinſon, Newcaſtle 3 20'4 34/5 42]2 2213 35 
Mr. Hulſe, Londen 3 10 4 25/5 3002 2:17 6 
Mr. Cooper, Wellingborrow |3 r2 4 25 5 332 2©|7 43 
Cleobury 3 18 4 28; 5 3221 10} 
Mr. W. Brown, 3 Copenhagen [4 16.5 25 6 27j2 11 43 
Paris 3 49 4 56 5 58029 0 
Mr. Wilſon, Morpeth . 3 15 4 27.5 352 207 20 
Mr. Bamfield, Honiton Is 37;4 48 5 5512 18 18 
Mr. Glaſpool, Wincheſter 3 814 20 5 2612 18]7 5 


The fifth eclipſe is of the ſun, on wedneſday December 19, 
in the morning, beginning before ſun- riſing. a 
| alcu- 


* 1 


— 


* This Eclipſe was obſerved at Wittemberg by Jog. FRIED. 
WerDLER, | 


The Beginning — — 4h. 15m. 308. 
The End — — — 6 27 20 > P.M. 


+ The End of this Eclipſe was obſerved in Surry-ftreet, London, 
at 9h. 1 m. 45s. Ap. time, by Mr. SHORT. 


A Comer 


Was obſerved this year at Bologna by EusT. Z4NnoTTI, and 
from his obſervations he determines its Elements thus for a Para- 
bolic Orbit. 

Place of the Perihelion — 8 5% 11 
x | Deſcending Node Y 25 18 
Inclin. Orbit to the Ecliptic LF3 2 
Was in the Perihelion June 9d. gh. 59m, 
Deſc. Node July 18 4 57 


The Comet's motion in its proper orbit was Retrograde; and 
its Perihelion was between the Orbits of Mercury and Venus, its 
diſlance from the Sun being 69614 parts of the Earth's Mean 
Diſtance, 

R 3 
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Calculated hy Beg. Mid. End Dur. Dig. 
Mr. Leadbetter, London 8 1018 4809 301 1912 1c 
Mr. Robinſon, Ney caſtle 7 4213 919 5001 712 7 
Mr, Cooper, Wellingborrow / 5938 38] 9 181 192 1; 
Mr. W. Brown, Cleobury 7 568 32] 9 111 15ʃ2 4 

Mr. T. Glaſpool, Wincheſter [8 78 46 9 27/1 2002 9 n 

Norwich |8 1218 52þ 9 331 212 9 

Mr. Rob. Cooke, Newcaſtle 18 188 48] 9 381 19218 
Mr. T. G. Forſter, Branſpath |8 88 47] 9 28/1 2003 26 
Mr. Ed. Dale, Sunderland 8 88 47] 9 28|x 2103 26 
Mr. W. Schoolcroft, Vienna 8 4109 24:0 1101 292 3c 

Mr. J. Benwell, Highworth oY 

Mr. T. Williams | 8 418 4% 9 24/1 2002 18 
Mr. Cha. Facer 138 218 39 9 17|r 142 3 
Mr. T. Sparrow, Edmond{bury[8 118 50 9 3201 21 2 7 
7 3608 201 8 35 U 4,1 50 


Mr. 'Tho. Wade, Leiceſter 


New Queſtions. 
I. QuesT1ON 205, by Mr. John Turner. 


Where Derwent's ſtreams with gentle murm'rings glide, 
EKiſſing the flow'ry banks on either fide, | 
A lovely meadow les, whole fertile ſoil 
Amply rewards the painful lab'rer's toil. 

Fene'd with tall ſhady trees, a cool retreat 
From the meridian ſun's intenſer heat. 
Here, to relax my weary mind, I ſtray'd, 
And, as I walk'd, theſe obſervations made : 
The form of the aboveſaid piece of ground, 
A triangle obtuſe, I quickly found : - 
The lengths of whoſe two ſhorter ſides I knew, 
AC fourteen, C chains twenty- two. | 
From C, a drain was carried on to DO, Fes tze Fir. 
A circle's arch exact, (as in the figure ſee) ya 55 / N 
Its center J, the radius is C. f ola ]. 
Laſtly, the analyſt I muſt inform 
That the third fide AB, as yet unknown, 
Was to the arch (E as ten to four; 


From whence the unknown ſide he may explore. 
II. Quss Trion 206, by Merones. 


If a cannon ball be projected upwards in a direction per- 
pendicular to the horizon, half a mile high, and in the lati- 
tade of 53 degrees; where will it fall ? 

: ; III, Qu Es- 


— 


5 


III. Ooss rio 20%, by Mr. John May, Jun. 


Fhere came three Dutchmen of my acquaintance. to ſee 
me, being lately married; they brought their wives with 
them. The men's names were Hendrick, Claas, and Corne- 

Ilus; the women's, 'Geertruii, Catiiin, and Anna: but 1 

forgot the name of each man's wife. They told me they 

had been at market to buy hogs; each perſon bought as 
many hogs as they gave ſhillings for each hog; Hendrick 

bought 23 hogs more than Catriin, and Claas bought 11 

nore than Geertruii; hkewiſe, each man laid out 3 guineas 

more than his wife. I deſire to know the name of each man's 


wife. 


IV. QuesT10N 208, by Mr. Hen. Travis. 


Given this equation, viz. Axy + Bu ＋ 2 — CS 

-xprefling the relation of the ſides of a trapezium e! 
In a circle whoſe diameter is known to be 75 feet (or 4): 
zequired the ſides ſ-narately, and area, by a general method 
hat will refolve all ſuch problems??? 


N. B. A=100; B25; C= 432246. 


V. QuesT10N 209, by Mr. Robert Heath, | 


Ingenious ladies of the Britiſh iſle, 
Whoſe minds are fraught with ſcientific arts; 
Renown'd for virtue, wit, and excellence; 
The admiration of the learned world: | 
Whoſe bright reflections, ſwiſt, like lightning, pierce 
The ſecret pow'r, and hidden depth of things: 
Diſcloſe to light “ this dark myſterious truth, 
And diſtant nations ſhall your praiſe reſound. 


* 


2 
NO hs | 
* „Ia minimum. Quere xz. 


VI. QuesT1ON 210, by Mr. Rich. Dunthorne, 


Suppoſe a caſk in form of the middle fruſtum of an hyper- 
olic ſpindle, whoſe length is 24 inches, bung diameter zo, 
ad diameter 20, and tranſverſe axis of the 2 hy- 


To f - . . 
erbola 100 inches. Required its content in ale gallons ? 


ti- 


8- VII. Que s« 
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VII. QuesrT1ion 211 by Mr. Ri. Lovatt. 
DOES IEP ; Fo 
Suppoſe. that in the ſpherical tri- 2 
angle ABD, there is given AB = 
80% j, AD =60% 10, AC = 4207 21 , 
the angle BAD =; d, and DCA 
= BCA: What are the ſides DC and” 


BC. 


3 


VIII. Quzs Trion 212, by Mr. Chr. Maſon, 


There is a triangular piece of ground, whoſe center cf 
gravity meaſures from each angle x2, 16, and 20 chains: [ti 
required to find the periphery of the greateſt inſcribed e. 
liplis; and alſo the content of each angular piece without 


the ellipſis? 
fue pas- QueerIon, h Me: k. Heath, 


Given the latitude of three places, Moſcow $3* 30', Vienna 
48 27, Gibraltar 35% 30“, all Lying directly in the ſame arc 

of a great circle: The difference of longitude between Vienm 
(ſituated in the middle) and Moſcow, eaſterly, is equal to 
that between Vienna and Gibraltar, weſterly : It is required 
to find the true bearing and diſtance of each place from the 


other, and the difference of longitude, according to the cov 
vexity of the globe? = 


— 


2 DD 1s 


jenna 
E alc 
1enn 
al to 
ured 
n the 
cob- 


iel 


arch CE = Ax Aux; and the ra- 


QuesT1IoNnS ANSWERED. e 


* 


-1740. 
Dueftions anſwered, 


1 Que $T1ON 205 anſwered by the Propoſer, J. Turner. 


ET AB x, A0 = 14 , CBS e, ec - 6 
283 =. * wy 255 ine of 


the angle B. 1G = —.—: but the 


dius = b; conſequently the coſine 


nur 1471 
of the ſaid arch = þ — | 
20 2403. 
16 v6 


* &c. Therefore = 1 


2 5 — pxx + 00% &c. Wo 
which equation by converging ſe- 
ries, the value 2 x comes out = 
289443: And the angle BAG = 
47 degrees 17 minutes. 


Merones anſwers this 'Dueſtion thut: 


Let the radius AC r, CB = 55 take an aids „as near 
C as poſſible, let a = its fine, b= * coſine to Pagers rs 
and let p+z =CE: and per queſt. CS ＋ 2 = AB; alſo 
the coſine 1p = bþ — =. — + as + &c. And 


7 arr 673 1 
BP — AP = e + fx 2 


Kc. different ſegments of the baſe. But by Ax. 4th of plain 


trigonometry, & +52: 5+r::;5—r : different ſeg- 
ments. Whence we have : 


— 


+25 4 59Þ . ; 
3 | 1 — FP ; 
+252 „„ Coon 
: 6 ＋ 5 5b „ = X 
25 | 
3 > 4 | | Now 
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Now aſſume p Ir: and then 3 Sthe degrees 


5 7 X 3*141592 
of the arch P; from whence is had @ = 10'249675; b= 
9*536464; all which ſubſtituted in the foregoing {eries, and 
putting 4, B, C, &c. for the known coefficients, and reverſing 


X BR  2aBC—AC 
the ſeries, we ſhall have 2 2 r 7 R3, 


&c. = 0704043, and the arch CE = 115704043; and 4B 
= 28'g26011. £ 


Mr. Robert Heath 


Says, by a table of natural ſines and a few trials, I find 
the angle CA = 45* 21'; whence the required fide 73 = 
28925, &c. The method of ſolving this by infinite ſeries, 
which converges ſo ſlow, renders it more tedious than uſeful. 


Anſwered by Mr. Hen. Travis. 

Let CH = B, CA=a, AP = 73 and as in Simpſon's 

Fl 121, we have the arch SC 
lux. p. 885 e 2 2 47 

1 &c. and — 2426. the ſide DE 21˙991 


| | 53 2 ys 


29; from which take QC, leaves 9 —y — 2 2.4.5 


22. 7777777 
8 EP Kc. = CEy which multiplied by 2 gives © 


EEE an be od Md Batl: x 
2 24.2.3 4* 2:4 a* &. = AB, 8 Me 


aa—yy=CP>, alſo bb—aa+yy=BP>, or 288 +31 
=BP>: Call 288 r; then PB =w/rr +9, or r +2 


: 68 IP GI . 
—— + = &c. = PB; to which add y, gives r +) 


: 6 4 ; 4 5 
er 21 + 7 & c. = AB; hence 149 + _ 


160 | : are Þ 4s 
1333 ke. 1 — . — e = =:; there 


Car — 9 N * n ä N n FLOOR I” er 
. r lb et x28 3 2 2 HERE 
I AS} Ss 5 e ; - 4 l 7244 
1 ? Dt 7 — 7 N * i at 
* * 2 * J : 4 4 
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| 22 223 23 Err 
zZ: — — * 


Ir 19 * 2 7xX7xaral 


8 4 2 | 
7 7 — ITT} & c. y=9'46 and AB 228˙94. 


Mr. Nich. Farrer's Anſwer. 


Let fall the perpendicular BO, on AC produced, alſo Ep 
from the point E; then let r= AE = I, m=BC=22; 
and put x S the arch of a circle, whoſe radius is unity, ſimilar 
to the arch EC; then Xx arch E C per ſimilar figures; and 


: 2 x 3 xf 4K 7 37x 
ine = Xx—_— + — —- — &., = Ep; and 
is f TE 7 TT * 120 5040 P3 2 


= AB per queſtion, and = — ee = OC per 


| 9238 ” mm + rr. 
12 Eucl, 2. ſubſtitute à = =, and 5 = 5 then 


axx=b=OC; and per 47 Eucl. r, / mm — aax*+2baxx—bb 
230; and per 4 Eucl. 6, AE: Ep:: AB: BO, i. e. 


x3- x5 rx — — 
r: ri 3 &c. :: — : A/mMmraaxt+2baxx=bb; 


werefore —— mm —aax* + of rm gary e 4 {2c 
Srx 6. 2 


5040 


„ 
— and the value of x = 82646; and {7B = 28'g21z 
chains required in anſwer. N 


II. QuesrT ION 206 anſwered by Merones. 


Let the ball be 2 from J, the time of its flight 
will be 25 ſeconds; in which time the 

poipt A will be carried to B, through a N 

ſpace AB, of 23666 feet, by the earth's 

rotation. Now the ball (carried by a com- 
pound motion of its projection and the 
earth's rotation) will deſcribe an ellipſis 
whoſe focus is in the center of the earth; 
in which the elliptic area Art = the 
circular ſector A: Or the area Art 4 
= area BCt; but by reaſon of the ſmall 
ratio of rs to FC the portion Art may | 
be taken for a parabola, Let IC = 2100000 feet, 45 


143 


- 


— 


14  Lavies'Di 411K 8. CBeigbron 174⁰. 


dg 23666 feet, r =h = 2640, a=Bt; then will _ 


n ad: ha=abd; oa = 
Thxd—a; and 3ba+4ha=46d; whence a =———— 


= _ nearly = 3967 feet. Near 4 feet to the weſt. 


2 Mr. Hen. Travis“ Anſwer. 
The time of the ball's aſcedding is equal to the time of 
its deſcending, according to the writers on projectiles; which 
time call (x) and the number of feet a heavy body will fall 

or deſcend treely, by the force of its own gravity, in one 4 
ſecond of time = x. Then will ax = 2640 S tlie feet in 
half a mile; * x* = — = 204 = 163˙98 nearly, * 
127 48“ = the time the ball is aſcending or deſcending; and 
conſequently the ball will fall near 4 feet from the place it 
was projected. a | 
Mr. Bird ſays the time of the projectile was 65*32 ſeconds, 


a, A  £2a td mom 


III. Qugs Tron 207 anſwered by Mr, J. Hill.“ 


Call the number of hogs any woman bought x; the num- 
ber her huſband bought x + ; money laid out by the wo- 
man is xx ſhillings; money laid out by the huſband is x « + | 
z ux Tun ſhillings. Equation xx 4 2x x xXTx +6; 
* * —_ 25 If 2 =, then vx 25, and x + n = 32; 
hence ſome woman bought 3x hogs, and her huſband 32: fn 
n =3, then x q, and x + =12; therefore ſome other x: 
woman bought 9, and.her huſband 12: If 2 = 75, then »- +x 


=8; *.* ſome woman bought x, and her huſband 8. Conſe- * 
quently Hendrick bought 32, and his wife Anna 31 
| Claas — — 12 — — — Catriin 9 
Cornelius — 8 — '— — Geertruil x 

Anſwered by Merones. * 

| N Ca 


> Men. Women. 
For the perſons put . 
| Hogs 2 „% „ £0, 8=0, th 
Money aa, ee, yy, cl, a—b „ul. 
Let + =23, c IT. Compare B with Q, then per queſtion 
ee—a—t)* =6;3 ſhillings; that is, putting e=2+z; 29: 


a a 


N, 
415 
1. 
tion 
222 


* 
SY"; 


Qve $TIONS ANSWERED, | _ nog 
23—2Z "6p x - 
E 7 + 46 


No. 37. 
122 + 46a = 592; therefore a = 


now 'tis evident the laſt term cannot be a whole number; 
therefore 2 in the firſt term muſt be an even number, ſa 


63 | NT) 
I muſt be the half of a whole number; 
11 bo =v. Whence z = * 23; hence v mult be 


the laſt term 


DU 
either 1, 3, 7, 9» 21, or 63: From each of which is had 
4 54, 32, 14, 22, 21 Fo 7M me Owls Þ | 
7% r And again comparing , then 
3 12, 8, 3, 12, 32. 


| yy —ece + 228 = 184; and we find H 2, 10, 12, 20, 42. 


Whence e muſt be the ſame in both ſuppoſitions; there- 
fore 'tis 12, if the queſtion be poſſible in whole numbers. 
But ſince the other two perſons A, R, muſt be compared, 
therefore aa — uu z: From hence 4 = zz, 2 231, e= 
12, and y = 8; but comparing the men and women in any 
other manner, it will appear there 1s no other anſwer in 
whole numbers. Therefore Hendrick and Anna, Claas and 
Catriin, and Cornelius and Geertruii, are man and wife. 


The ſame anſwered ly Mr. Rob. Heath. 


Let x = the hogs bought by either Hendrick, Claas, or 
Cornelius ; then xx. will be the r they coſt, and 
xx — 63 the ſhillings their wives hogs coſt, which (as whole 
hogs) maſt always be a ſquare number; becauſe the ſquare - 
root of the ſhillings laid out for each parcel is equal to the 
number of hogs. Let x — y = the ſide of that ſquare, then 
xx — 63 = xx —2xy +57. Couſequently, by reduction, 
63 + jy | 

29 


- whence we find y may be 


x = 


| Hogs. | | 
I 32) bought by the (C31 
3 ; Conſea · E 5 men, er, 9 

8) with 4 
Wives. Whence are joined Hendrick and Anna, Claas and 
Catrün, Cornelius and Geertruii. | 


Mr. N. rarer 


Obſerves, that the number of hogs the three men and their 
reſpoctive wives bought will be expreſſed by three pair of 
numbers, the difference of whoſe {quares muſt be 63. Now 


Diary Math. Vol. II. L all 


bought by their 


332, the men bought; x, 9, 31 the women. 


9 9 Rr Y 
R e FORTY - 0 ²˙ A * 

9 of * 2 : ES + 25 

* y 

J 

* 


- 
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all the whole numbers whoſe ſquares will produce this dif. 
ference are 1 and 8, 9 and 12, 31 and 32; therefore 8, u, 


IV. Qussrion 208 anſwered by the Propuſer. 


#1 9 n = CE. Hence 


| 12 

— 225 adyy - 225% 5. 
red r e my, 
— , or Made - 227 = ED, 


Nd -= 7 =BD, 


V 
Axy T BAT Z C, per queſt, s 
z Ay Bu; which ſubſtit. for z. 
HAN N TVAduu - α 
GC— Hxy — Bu * Vdd — yy + 
Vd x C= Axy — By. 
Here we have one eguation including 
three unknown quantities, and yet the 
ueſlion is truly limited; and to be re- 
1clved as the following queſtion is. 


> + [OY EY _—— ad.” -* GE... a 


+ $0 1 2592 . mY 3 SN 1 

Given 25 * + ay 4x x*, 4 /C 

; Quere x,y, and u? In fluxions, D 

20 ＋ 4 48X — 2xx, ED Is | v 
C 270 3 8 4 

33 _ n 0! 


From the firſt, ſecond, and third ſteps, by common algebra 6 
we get x = 12, y=6, and à2 ;; and by the very ſame | 

method of reaſoning, the ſides of the trapezium are found to 
be x 60, y=72,u=45,and z 21; and the area = 2106 
{quare feet. This trapezium may be placed 4 or 5 different 
ways in a cucle, which I have proved by a large geometrical 
projection, and every way juſtly contain the remaining chords 
of the circle, and meaſvred, amount to each the fame area 
21c6 ſquare feet. (1) In the firſt fig. the ſeveral lines arc 
obvious; and the diagonal BD = 55, multiplied by the half 
pf the two perpendiculars (CE = 19'65, AF = 36'52) will 
| — ere 


bra 
ame 
] to 
106 
rent 
ical 
"ds 
urea 
are 
half 


will 


zie 
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ire the area as above. (2) In the ſecond fig. BC=y = 72, 
D=z=21, DA=x=60, and AC 45. And the 

diagonal DC (= 7496) multiplied by half the perpendiculars 

(AF = 35s, and BE = 20'2) gives nearly the ſame ares. 

(3) In the third fig. y is the line CB, x is BA, z is AD, and 

uis x. The diagonal BD Soor, the r At 

16'6, Ce = 431 nearly; and (4) in the fame ſig. 2 is repre- 

ſented by BY, u by 0.4, and x by AC; the diagonal OC is 

nearly 7495, which by the perpendiculars give the area as 

before. | | f 


Mr. Paul Sharp has found the ſides 72, 60, 45, and 21, 
in anſwer. 


Mr. TB. Robinſon gives the ſides 72, 2, 59; 9, 45, 1, 20, 7, 
nearly true. In this queſtion it does ſeem to appear, that 
the number of quantities ſought exceed the number of given 
equations, and (as my ingenious correſpondents have ob- 
ſerved) is unlimited. But I preſume ſince the numbers given 
in the queſtion, viz. 4 = 100, B;, and C= 432246; and 
the four numbers ſought are together obliged to extend the 
chords of 360 degrees, and the diameter of the circle is 
given; it may be ſaid to be limited; but I ſhall rather leave 
it to the ſpeculation of theſe ingenious perſons who arg 


pleafed to appear in the emendata next year. 


| 3 W * 

V. Qussriox 209 anſwered by Merones. 

; 5 b « | > , a : . — ® 
af * Ki 2 1 
x7 = a minimum. Therefore xT x log. xT minimum; 

Pre A. x YR FP f 1 
whence TX 7 x x log. xT ＋ IJ Tx o; or 2 log. xT 
+1 =0. - And therefore hyp. log. xT =— 4. And tab. log. 


x | | 
of xT'= — I x *434294 = = 1782853. Therefore xT = 


60653, and x = 22313. 


The Propoſer, Mr. Heath , anfevers thus. ; 

Its Iog. is a minimum. Let y = x, the expreſfion will 
become  ; its log. = 1. y x yy, fluxed, 17 +1. * 2”, =0, 
Reduced, I. y = 4, conſequently l. 5 = l. x = — 2; 


Whence the natural number correſponding. thereto is = 
'223130, &c. and accurately, which is the value of x re- 


quired. 


428 L418 142128. © Brighton]. , 


N. B. This problem ſhews the diſuſe of Mr. 3 
ſeries, (at p. 165 of his Fluxions) for finding the number an- 
enn to any hyperbolical e For inſtead of con · 


Ax? 

| verging, it diverges i in many © caſes; as if * were a mi- 
'nimum, 4. x=—6; and x = 00247875, &c, Here it di- 
verges very ſwift; but converges "ay flow in the former 
Cale as to be uſeleſs. | 


| VI, Quz5710x 210 anſwered by Mr. Rob. nh. 


In the hyperbola, there is given the tranſverſe axis in the 


Hgure 100 inches =p, BG =15 =a, + = 
—— . 0 157 
Iz e; let x Bo, and yz os? 7 
7 required. * the property of 15 curve, D Ca 
„ fil 


£4 x bg, and x = AD (2 


ax + px = 


. . * byy —Jp; a—=x ＋ b 


een l rf = +11 


22 5 X 5) 3 it is * 8 of 2 4 x into the area 


of the circle whoſe radius is 5d, is equal the fluxion of the 
indefinite ſolid generated by the rofation of the curve (55 


about Gd; ff +527 +g33 — N : x 3'14169; 


Whoſe fluent is 3*x426y x ff +4pp + 3141637 „ (let a 
_ 2fngy? Fa afng*y* — afng?y) 


= 3*1416) — fpny.— 7 555 . + 
FA 
3 Ke. and if c be put inſtead of , in the ex- 


1 9 
preſſion, we have the folidity of half the caſk = 6754's 3 


inches, true to a decimal; conſequently 13509'6 Inches the ſu 
whole content, Or 47 7898 ale gallons. - | * 
5 br 

g 

3, 


Merones': T 


8 
1e 


revolving round GD; put E22 at * log. 


ſurd, but ſides of di 
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M erones glue. 


Let the ſemi- ag CAS 50, D = aps whe 
tectangle 2. P fd = pp = $25, PE = + : ae 6: 225 
q=12; dd = aa + r7, „ 1 RIS 
CB x, GF or DB = a—x, & | 
or GD = yz. Then per conics, 94: 

p:: JJ: xXx , whence x =- 


Jer gn eb, 


_ dd + 77 —24 14 # TE. 27225 cee DB> x 5 


eddy 45 79 — 3645 rr 5 = £5 ſolid arab 
2 , 


_ 
and write q for y in the fluent, and we ſhall have cddq = 
carr. 


rep —caga/rr TPP n L = half the caſſc 
675488 inches, and the whole =1 3599; =47'9o7 ale gallons; 


Mr. Farrer, Mr. Turner, and Mr. Travis, have allo curi- | 
* . this anſwer 1 a Gene ne . Si 


VII. Germer 271 enfurre u. R. Heath. 


Given „ Sines Coſines 5 Wy 
AD * 60 10 867 =b 49747 =e |'L DCt : = 
AC = 40 21 | 64745 = | 36210=f| "HCB 
AB = 80 398495 =g | 17278 = | Required DS 
LDAB = 73 of'g56z0=s 29237 =t and C? 
It muſt be noted that DC and C D are not two continued 
arches, for ſo. the Fe would be over- limited and ab- 
erent triangles. Let x S coſ. DAC. 


1 its fine, radius 1. Then (per Anderſon's Theor.) 


dx e = coſ. DC; its fine VI — dx TFN. By tri- 
gonometry, 8s. DC: s. ZDAC :: 8. DA: DCA = 


1; Spar, 7. Now coſ. ( CAN t VI Tx, 


1 S410. 


ng f Nr. STI x, — xx. and by the aforeſaid theorem 
L 3 det x 


wo ILA DIES DIA ES. [Beighton] 1700. 
dgtx + des V — xx + bf = coſine CB. Whence 
Vi—dgtx+ dg = NN Tak = its ſine : Per tri- 
- - gonometry, s. CB: s. (CAB:: s. AB: s LACB= 


WE nd 4 Sores 7.3 


By reduction, x — dx —cf\? x PLP Pg ay" x gf 
= dx 1a x r= pen tedpr rn nn AP”. b 
numbers, x — 561648 ＋ *379122)* x 


7941907 * — 287969 /I—xx * = 7525 -= x 1 


18647 x + *60993/3— xx 2 ＋ 7376257. Here x [bya 
method of ſolving equations] is found = 4770 eb — 
DC =*4900= 299 , and BC="8086=53% 58, 2. E. 
Mr. J. Turner obſerves the ſcheme is falſe drawn, and ſo 
makes no queſtion at all; but correcting it, and putting b 
xectangle s. AD, AC; c = their coſines; 4 = rectangle AC, 
AB; J g coſ. g s. AD; s. 4B, . £ BAD, 
* Sits coſ. x = col. 4 DAC, M- S its fine, Then 
the fine of BAG = x Xx - Vl — xx, and its coſ. = 
wxhÞmay/1—xx; col. DC = bx +6; col. BE=dnx+ 
An Vi xx ＋. Sine DG Y I—ce—a2bx —bbxx; s. BC. 
| v/ 1-ddnnxx-2dnfx-ff-ddmmerddmmex-2ddumx-2dmf/ 1-x, 
As 1 ec 2chæ —bbxx 1 - xx 2: gg: — 


= ſquare s. . DCA. Again BC: Z BAC® ;; BA: 
| g xx 

DCA. Conſequently I —CC— 2bex— b xx © 

: "OO  bhnimxx - 2hbyns M i= xx = bbnn-bux © ; 
x =ddynxx- 2dnfs- ff - ddnm & dammax - 2dums Vi-xx- 2dmf IA 
which when all the terms affected with 4/ z— xx are brought 
to one fide of the equation, and involved, will produce an 
equation of the 8th power; in which x =*87719. Conſe. 
quently the 4 DAC a 47; BAG A 18“; lide DC 
22919“; and BC = 53? 59> . 


VIII. Quzs 


| * g = 7 XX : 
1 - dgtx + dg N - xX | 1—bd Ten 


"I—cc—2bcx —bbxx 


11 


2 
>— 
* 


az. ID 
2 
„„ 
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* VIII. QuzsTion 212 anſwered.” 


There is no ſolution printed to this queſtion this years 
but in the Emendations in the next year the Diary Author 
ſays the printer omitted it for want of room, and that of 
ſeveral who anſwered it, Mr. Hill's numbers for the ſides of 
the triangles are 34.151, 2852 1, and 19.549. 
Again in ſthe Emendations in the year 1744 he mentions it, 
ſaying that Mr. Heath had fully anſwered- it at firſt; an 
that Mr. James Terey now puts the ſide ſought x, from 
one angle to the inter ſection = d, another S, the zd ; 
then x V +2cc — bb: Whence he gives the ſides 
34176, 28˙844, and 20; the area = 288. Then 1: 6046 :; 
area of the equilateral A: area infcr. circle. Hence area of 
inſcr. ellipſis = 174˙124, and each an lar piece = 37˙95 
diam. inſcr. circle 10'88 = conjugate of the ellipſe; longeſt 


20˙36. | . 
De 


VIII. QuzsTrIon 212. 


' The method of finding the ſides of the triangle may be thus: 
Put x, y, and 2 for the three ſides, and a, b, c, ( 12, 16, and 20) 
for the diſtances-between the angular points and the center of gra- 


vity; then, becauſe the lines a, h, c, if produced would biſect the 


oppoſite ſides, and are each + of the whole biſecting line, by a 


x2 492 — 422 8175 
* 


known theorm in geometry, we have ] x2 ＋ 2 — A l, 
2 4 1% K Nin 5 +22 — 422 2442 
the ſum of theſe being taken, and cleared of fractions, we have 
xx T ZZ 34 + 3bb+ 3cc [which is a very curious 


Theorem]; from this laſt each of the three former equations being 


ſubtracted, &c. we have 5 9 3 — 
X 2 H ＋᷑̃ % — 4 4NT3 = 341965 _ 
3=4/200 + 2c — bb = 4/52 = 288444, 


—— 


Zz=4a/2 48 + 20 — CC = 4/35 = 20. 


OTHERWISE. Or the triangle might be eaſily conſtrued. For, 


fince the three lines drawn to the center of gravity divide the whole 
triangle into three equal parts or triangles, and each triangle being 
equal to half the fine of its angle at the. center ef gravity drawn 
into the product of the two ſides or lines about it, therefore the 


ws 


oe es oe AL LI RT NCT 


fines | 


5 2 28 + 0 | % - N I 1 * 
FP CER APE. DF TENSOR DOT WRT . 
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The PRIZE QuESTION anſwered by Me. - Turner, 


Let P repreſent the pole of the world; M, Moſcow; , 
Wos; C Gibraltar. Put ; +, + ..- 
to, GP = LV FM, v/1— xx 
= its ſine; fine GP =b; of PM 
— XxX 
e . = ; 
the rectangle of the fines of GP, 
PY = d; rect. of coſ. ; rect- 
angle of rhe fines of VP, PM = 
g; rect. coſines = . By Ander- EY af 
ſon's Theorem, dx + f = co. | 


GJ, and gx I S coſ. VM; as — 
9 G. and its col. V -Z; as — 
c „ VA 10 = fine VM, and its coſ. SI cz 


* * „ je » - . 4 


—— 


ſines of the three angles formed by thoſe three given lines are reci- 
procally as the products of each two about them; but thoſe ſides 
being 12, 16, and 20, are as 3, 4, and 5; therefore the ſines of 
| 1 I I 
the angles are as — and ONT or as 5, 4, and 3; 
and ſo univerſally the fines of the three angles are always as the 
three given lines. But the three angles about one point are equal 
to four right angles or 360 whence the problem is to divide 360 
or a circle 1ato three ſuch parts, that their fines ſhall obtain the given 


ratio. In the preſent cafe the ratios 5, 4, and 3 form a right-anglcd 


triangle; let it be ABC; then the ſup- 


plements of the E. s A, B, and C, of this 7 
triangle are the angles required to be | 
formed by the given lines at the center | 

of gravity. - For, with the center 4 and 


radius AC deſcribe the circle; then it is 
evident that CB is the ſine of the arc 
DC or Z DAG, that AB, or CE. is the 
fine of CF or . CAF, and that AC is 
the fine of the remaining quadrant FD 
or A FAD; and theſe are reſpectively | | 
the ſupplements of the three angles of the triangle A B C. 

The other parts of this queſtion will be done as queſt, 430 pro- 


. n the year 1157, where the ſubject is reſumed, and to which 


crefore we refer. 


— 


_ 


— 


V'r —xx_ Cs r 
ee n 


n 


Conſe · 


3 
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Conſequently, | | 
ddxs + A + ff = 1 — bbzz, 22 == _— ei 
grxx+ 2ghx bb == eu 22 2 — 2 = * — 


And therefore theſe two are equal to one another. But Th 


84 : fo the two terms wherein xx is found deſtroy each 


_cc+bbbhb —bb —ccff 
other. We have therefore x = 1 


= · 969343 the coſine of 14 13˙ 2)“, and the difference of 
longitude of Gibraltar from Moſcow 2826 54. 
Vienna and Gibraltar bears from Moſcow 8. 56 weſter ly. 
Moſcow from Vienna, north 449 50 — 
Gibraltar from Vienna, ſouth 44 507 weſterly. - 
viennna and Moſcow from Gibraltar, north 35 16“ eaſterly. 
Vienna is diſtant from Gibraltar 1629 = 1146 Engli 
geom. miles; Vienna fiom Moſcow 11 23“ = 79x miles; 
Gibraltar from Moſcow 27 52' = 1937 miles. This anſwer 
is performed by a ſimple equation.——The ſame was an- 
ſwered by Mr. Rob. Heath the propoſer, and by Merones. 


Mr. M. Farrer, Mr. Rob. Robinſon, Mr. H. Travis, Mr. F. 
Paauſe, Mr. 727. Young, and ſome others, have alfo curiouſly 
inveſtigated the anſwer to the prize queſtion. + 


> 


Of the Eclipſes in 1740. 


Mr. V. Schoolcroft gives the Tranfit of Mercury over the 


Sun, April 2x, 1740, inviſible at London, but may be ſeen 
in the weſtern parts of America. The beginning at ro h. 22* 
at night; middle 11 h. 41*; end 1 h. 1 in the morning; dura- 
tion 2 h. 39“; apparent time at London. \ 


Venus over the Sun, May 26, 1761; apparent time at York, 


beginning at a h. 26' morn. middle 5h. 30“; end 8 h. 34'.* 


Within 


* 4 TxAnSIT of MERCURY over the Sun 


Was obſerved this year at Cambridge, in New-England by Mr. 


J. WinTHoRP ; who found the Internal Contact to be at 5 h. 


1m. P. M. April 21, app. time. | 


* 
* " 
* * | 
: * 5 . * 8 
1 hs © 932 W 
E 


. 
1 
| 


hs a 


P 


n 
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Within the ſphere of the earth's orbit will happen fx 
eclipſes this year; three times will the moon in her Wander- 
ing courſe inte t poſe and hide the ſplendour of the fun's rays 

from falling on the earth or its atmoſphere; and thrice will 
the earth in its courſe, ſo fall in a line between the ſun and 
moon, as to hinder her receiving the light the borrows from 
the ſun, to enlighten the earth by reflection. 


1, Moon eclipſed the ad of January, at 10 at night. 
calculated dy Beg. Mid. 
From Aſtron. Car. Coventry 8 34010 2811 18 3 48 20 51 


Mr. Chattock, London 8 22110 2712 35 [4 11 [:141 
Mr. Leadbetter for London 8 3c}10 45 20 3 50 20 29 


End Dur. Dig. 


Mr. Peachey, Mildeahall 9 12 5 3 56 fz 0 


Mr. Bamfield, Honiton 18| 7 44 920 |; 2 16 54 


| London 3110 2912 27 
4 2 Paris 41010 39,12 37 
Mr. May, n- Amſterdamſs g5cjro 4812 46 1 | 


Coventry 27110 25ʃ(T2 23 


Annus Amanueniis, London 8 320 26011 18 ; 50 [20 30 


8 
8 
8 
8 
8 
\ {b hs 6 
Doktor Guiſbrough|s 7j:0 6012 1 . 
8 
8 
8 
8 
8 
8 
3 
8 


| COONEY 3<|10 24012 x 
London 405 ¹ 0 34112 28 

Mr. W. Brown, Paris ago 43112 37 || 20 52 

Madrid 26010 200/12 14 | 
1 ( London. 42110 4c|12 38 -|3 58 22 30 
Mr. Ab. Donn, He 24010 221220 | ³· ä 
5 1 Virginia ß,, | | 
Friend Montague, London - 8 37110 32li2 27 3 50 [2113 
Mr 


— „ 


The above Eclipſe of the 2d of January was obſerved in Fleet 
treet, London, by Mr. SHORT. | 


* 


1 Beginning about —— — 8 h. 25 m. OS, App. time. 
Beg. Total Darkneſs — 9 31 10 
- End of Total Darkneſs ir 15 20 
Ind of the Eclipſe about 12 22 © 


> tf 0 bof of hop 


M 


| 1 


: f : h. m, h. m. . h. m. N | , 
| Leadb. (London | 8 xc20 giz 82% f 
Mr. C Tables 2 Soderinnd 8 510 4:2 % r 12 | 
Nic. orpet 4 AG : 
Far- Je: London 38 31 | * 
rer. 3 \ Sunderland 8 26 3 4920 29 Ml 
Us Morpeth 18 24 5 5 BE = 
| - Londan S: 1 j,- © 
 Aﬀdinburgh[8 5c 7229: 1-229: 20 
Mr. J. Bulman, Dublin | 8 33 3. 2420 28 4 \ 
, Carlifle 8 50 EET -- = 
— 0 9 * * | MH 
| , CWinchelt. | 8 270 | | 1 
T London 8 3 oy 1 
Spaith 8 28 . FE THY ] 
73 Coventry | 8 26 14 6121 30 ; 
Y ANT. Angi. en 1134 5 Ef 
) 1 Liverpool | 8 22 25 Ki 
0 Mr. Cockſon, Lambton, Dur] 8 29]: 3 4620 37 1 
q Mr. R. Hughs, Pentrefioden | 8 34 13 4720 39 = 
— = Morpeth 175 3 40021 14 = 
Mr. J. Hilton, 6 3 47120 30 9 
. 2 Os a 13 3 54120 30 ' 
| r. J. Canton, 2.24 3 39120 50 = 
50 Mr. Sparrow, e 8 32 3 5020 T 
. London | 8 29 3 48}20 2314 - 1 
2 
120 ur. W. Leighton, Arlington 8 39 þ 48 f 
Mr. Ch. Facer, by ts 8 34ʃ¹ 3 52 20 50 
- 1.4 Aſtr.Infta.| 8 17 4 10121 37 
2 Fj / 2T 37 
p Mr. W. School Aſtr. Carol] 8 36ʃrCο 3c|12 24 ]; 4720 51 
croft at Ho- a | 
vines Sci. Stella. | 8 2710 22/12 16 [3 4920 28. 
30 318 * 4 Flamſt. T. 8 28010 25142 23 3 5521 5 
5 * : Leadbett. | $ 22110 22112 21 J3 58 21 10 
| Mr. J. B. Smith, Oxford 48 26 10 24½ 22 36 
13 M. Jo Benwell, Highworth | 8 210 17/2 13 3 5120 50 
Mr Mr. Cooper, Wellingborrow | 8 24010 2112 18 3 54[20 37 
The ſecond eclipſe is of the ſun, Jan. 27, at 3 at night, 
1 inviſible to us. | r + ; 
The 8 is of the ſun, June 13, at 2 in the morn- 
ing, inviſible. 5 | 


The fourth eclipſe is of the moon, June 28, at 9 in the 

morning, inviſible, i 

The fifth eclipſe is of the ſun, Decemb. 7, at 11 at night, 
and inviſible. ; 
| The 


_ 
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| ' Calculated by 


Aſtron, Carolina, Coventry 
Mr. Chattock, London 
Mr. Leadbetter, London 
Mr. J. Peachey, Mildenhall 
Mr. S. Bamfield, Honiton 


| (London 
Mr. J. May, 


Amſterdam 
Peterſburg. 

Annus Amanuen. London 

Mr. Robinſon, Guiſbrough 


Mr. W. Brown, Cleobury | 


| Dublin 
| Mr. Ab Donn, {Biddeford |: 
Friend Montague, London | 


Virginia: 
London 
Mr. N. * . 


Morpeth 


London 


Mr Henan, Carliſle 
1 RS Lee 


Wincheſte: 

Nottingham 

Bungay 

| London 
Mr. Jo. Taylor, } Snaith 

| Liverpool 
Mr. C. Cockſon, Lambton 

Mr R. Hugns, Pentrefioden 


Mr. J. Wilſon, 
Mr. J. Hilton, 
London 


Mr. J. Canton, (Tondo 


Mr, Sparrow, Edmundſbury 


Mr. Cha. Facer, Watlington 
York 


Mr. Glaſpool, j 


— 


LaDigs DrArIE "hep 


The Gxth line 3 is of the moon, at 2 xI at night. | 
Beg. 


1 21 
IO 3211 48] 1 4 


- 


Mid. End 


IT 36 t2 50 | 
IT 49, 117 


h. i. 
ap 


i 


10 3011 51 T 8 
iO Ig IT 4012 57 


; 


10 36011 $52] 1 
10 34/IT 51 


9 I4j|II 39] XI 5 
20 8/11 33j12 59 
10 260/11 42112 59 
2 ZOjIT 44] I 5 


| o 1&1 43 1 oe 


10 27/11 42]i2 57 


10 1601 300 2 45 
10 32/11 52 1 12 
IO 23011 43] 1 3 
IO 34'/IT 5c] 1 6 


Mr. Schoolcroft, } London 
Jeruſalem 


Mr. J. B. Smith, Gxon 
Mr. J. Benwell, Highworth 


Nr. T. Cooper, Wellingbor., IO 14jIx 34]12 54 | 


10 23j11 44] 1 3 


12 4 2101 331 
10 2712 46] f 5 
10 26/1 1 42/2 58 


[Brighton]. 


"12 


ro 21/TTI 3612 51 


1740, 


* : 


: 
5 
* 


Ne Nueſtiont. 
J. Qvss rio 213, by Mr. Rob. Heath. 


A miſer thus, fair ladies, makes requeſt; = 
What pounds are thoſe, at compound intereſt, 
He wed 1, for time, on theſe conditions lend, © 
To gain an equal value in the end? 
Square root of years, ſquare root of pounds per ce 
Muſt equal ſquare root of the 2 lent: | 
To make it clear, the ſquare root of each three, 
Compar'd with each, muſt equally agree; - 


. 


Z 


ly And wed him, fair one, for his bags of gold. 


III. Qu# $TION'215, by DMF; J. May. 


find the tables an irregular hexagon, when 
fy very ſtrangely in ſtriking the ſeveral gins, 


- 


ſor poſing the balls to be-geometrical points? | 


IV. QuesT10N 216, by Ms. Henry Travis. 2 8: 


urprizing eurioſſties in nature, is 2 rock by the fide of the 


At Matlock, near the Peak in Derbyſhire, where are many 


ver Derwent, riſing perpendicularly to a wonderful height; 
| 7 1 which. 


| N * ; 9 1. + 7 75 3 2 
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* 0 * 
1 


'# 


43 Time, rate per cent, and principz unfold,” \ 4 Che 7 


* þ Y . . # #4» | 1 { 14 | 1 | « 
II. QuesTiONn 214, by My. Nich. Farre. 


2 2 | hh ia + 4 | 
Sometime in the ſpring quarter, in 1739, in the forenoon, 
an obſervation being made of rhe ſun, his altitude was found 
33 41 49%; and azimuth from the north c 4 5; and 
ſometime after, on the ſame forenoon, his altitude was found 
48 46“ 53”, and azimuth 134 39 36%. From whence the 
lotitude of the place of obſeryation, month, day, and hours 
of obſervation may be found, and are here required? Wiek 
a genera] theorem for all queſtions of this natu fe. 


Going to pafs a leiſure hour at billiards, I wondered ts 
<cing the balls 
a 3, made me thick, 
If two balls, A and B, lay on the ſaid table, and the ball 4 
was {truck againſt the gin R S, from thence reverſing to ST, 
from thence to T//, then to VV, then to VA, thence to 
XR, thence reverſed, and ſtruck the ball B; to find geome- 
trically the points in the ſeveral gins, where the ball A will 
trike; and that by a general copliqul}ion for all polygans, 


* 7 
4 ; 
7 © 
** 
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Which, being inacceſſible, I endeavoured to meaſure in a ma- 


t ematical method. From a ſtation at ſome diſtance, (nearly 
level with the bottom of the rack) I took an angle of altitude 


to its top 47 3o'; and having deſigned a ſecond ſtation, * 


took an horizontal angle 879 ;', between the foot of the rock 
ad that ſtation; the meaſured diſtance between the ſtations 
was 4 chains and 29 links, (per Gunter) or 283˙274 feet. At 
that place I had an angle of altitude 40 x2', but forgot from 
hence to take an angle between my firſt ſtation and the foot 
of the rock; yet am in hopes ſome curious artiſt will, from 
this data, determine the perpendicular height of this ſtupen- 
dous rock. 3 e e e 


: V. Qvxs vi on 217, by Mr. Ant. Thacker. 


Given the * equation of the exponential curve, MNSE B, 
together with the axis FB = b = 1000; to find the greateſt 
_ ordinate (SR) and inſcribed parallelogram DEP, and to 


give the analytical inveſtigation of the ſame? .- 
pp P, e. T= . 
VI. Quxs Tow 218, by Mr. Rich. Gibbons. | 


I. will undertake, with 12 fair dice, to throw 42 once i 

25 times; and between 37 and 47, at every throw. Quere, 
Whether I ſhall be a gainer drloſer by theſe chances, and 

the exact odds? 5 PIES 2 


The 'Px12s Gurion, by Mr. Rob. Heath, 


Near Twickenham's banks, the muſes ſeat, where Thame: 
Rolls thro' the valley his ſmooth clearer ſtreams, 
A fabric does in peaceful order riſe, | 
' Whoſe owner's-virtuss reach the Lofty ſkies ! 
Secure of „he flights all rt renown 
For Maro's glory, an immortal crown. | 

His generous fancy, free and unconfin'd, 

Well ſuits the buſineſs of a noble mind; 

Beholding flatt'ry with a pitying eye, 

' And, than be gulty, ſooner chuſe to die! 
Wrapp'd in himſelf, he can his thoughts approve, 
Of truth, of juſtice, poetry, or love; he 
Can, meditating on life's various ſcene, 

See folly's rocks, and ſeas ingulph'd between; 

And ſmoothly gliding down amuſements ſtream, 

4 Make gardens, ſhady bowers, or grots, his theme. 


*. ' 


Or ö 


I! 


ames 


Fall 


* . a QurasriOns Ans wine? PE Is 


Or, from aloft i, 


Re-echoing bil 


To live ſo bleſs d, ſo nobly; 


T enrich the 


tall ſpires, domes, waving woods, 


fair fields, and chryſtal floods; 
Hear the * d choir in Marbliag conſort ſing, 
The ſweet - tun d praiſes of their heavenly king; 
See ſwans below, boats, beauteous nymphs, and men, 
All moving on ſerenely, and agen. a 
Who d not refuſe the gaudy pomp, of ſtate, 


proſpect, 


Aide it be fu 
A park is purchas d, thus to be'i 


incl 920 


Two ſpreading trees, on Thames ftreigh 
(Three furlongs'diſtance) ſhade the ſilver de; h 
And from the mule's ſeat do equally divide; 
From whence a fence of pailing muſt ſurround | 
(In length 4-mile) the yet unfaſhipn'd — ©) 
On this condition carried from each tre, 


To make the pork, the biggeſt that can be. | 


Again, ſuppo 


„ and great.- 
ol 1 , TP 
it other bar, 5 


+ 


e a line drawn from each tree, 1 wy _ . 2 


To the contrary fartheſt boundary 
Theſe, and the fence, to touch two * circling ſhades, | 


On right and left, each fiele ring 
range of trees, to ſcreen-rhe 
year. 


Hemm'd with a 


The middle ſpace wide opꝰ ning to the 
Dae, you are deſired to ſhew, - 

Tha he park's true form, content, ſhades, area too. 
jnery when you ve 

aſte the veniſon- 


lagenious 


* — ſweet 


Toa your harps, and 


Grcular encloſures touched by op poſite ſides of the 4 
of the auh er by oppoſt ſides of park, 


_— LY 1 * 


* ſpreads 


} 
he Geer, 15 * 
* : 


% 


"and; 2 


* Jo N tree wor the 2 


_ 2 = prin 
putting 


1 , rate; 


ah i 74 
6 or 1 ＋ & N 2. Henge 


693147 (or c). But the log. of 
þb3 x3 'b*x 


an, vel}, x > 
log. e 
＋ is = bx — 


"5, 2, = 


S2 x3 


2 


x; conſe 


3 


M 2 


— 
1741. ; 
Nalin. anſwered: 


by Quzs TION 213, b Mr. J. Turner. 51 


— — — 


— 


1 


4 


and tne; as 100: &: 1 612. 
what Ward in his Comp. Intereſt 
quently by his 1ſt prop. 


5x4 
= be 


which 
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which multiplied by x is e. Reverted, it gives x = 8'498; 
the time and rate, with which any ſum will gain the principal. 


Anfwered by Mr. Peter Kay. 


It x be the number ne ale 4 2 


per queſt. this in log. gives x X - — 


= 693147, whence x = 8˙4983 Nc. | 

ter the ſame manner Mr Danthorne, Merones, Mr Poult 
hav — anſwered this queſt. Alſo Mr May, Mr Brow, 
Mr Sharp, Mi r GH ford, Mr „Mr N &. 


N. Oeseries 214 anfavered by Mr. Ant. Thacker, 


Cons TRUST fon. With radius e of 90® de- 
ſcribe the primitive - Circle on the AN of the Theridian 
HZHN; draw HH thro 
the center for the hori- 2 
zon, e "er 2 9 Cu 
azimuth: 'at right angles K — 
thereto ; with che verſed . 
fines of 102 40 $2* and 
aa bf / , fer of Hr 

- of And with the 
lines of 339 4 0 and 
104 * 3“ lay down oy 


z then draw. ey 
— K A dla to HH: 
make and Ne = A 4 a 
_ ** join T and 


draw ww and 


he parlie to HH; then 


40 and X = wu 5 he; 8 O draw 


2 © Omug, and draw the equarar ECE paralle} thereto; 
and Cup the elevation of the pole at right angles to it. From 
whence Cn will be the fine of the ſun's declination, -and Pb 
the ſine of the latitude, c. 

1. From which projegtion the inveſtigation of a general 
theorem will eafily a ſe. For er fim ar triangles, 2 as 
NC (radius = 1 2 e u (9) : qz u w= : 
'And We (1): CT (m) We (5) t ms = bo = Kg; 
1 — 92 iQ a. Fs as O4 (s —-p) : $a Gs 17 


EZ (1): AL = 2 = the tang. of the required 
GE 1 | 5 2. Fer 
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2. For the Sun Declination. As Pb (x): Cb (y) :: 4 
(gz) : in ; and as m C (p —— cen :: CP 
(1): Pb(x); therefore px -g =d, the ſun's declination, 


Ry ly, for the hour of the day. Put c = coſine of ſun's 
4 and s and e for the fine and coſine of the hour 
from noon; then will px —gyz= Ad; and dx che =p;* 
and by ſubſtitution xx xgzy Tc =p; but 1 —Jy 
= xx; . ce = py +xqz; and as 7: g:: n (line of O 
azimuth) : c; *.* * = c; which: ſubſtituted for c, gives 


—5 =py+xqz; therefore 7 — 2 
of the hour from noon, at the firſt obſervation. 
N. B. If the ſun's azimùth is leſs than 90 (from the 
north) then ? C mult be taken on the contrary fide of C, and 
therefore negative with reſpect to what it is (in this queſt.) 
— == px +qgzz=4; and 22 are 
general 1 for the queſt.” as above. Only when 
ever any angle or ſide exceeds 929, its coſine mult be ex- 
preſſed by a negative fine.” 55 | | 
This theorem px + gyz = d, will be found to anſwer all 
the ends propoſed by that of Mr. Anderſon, in the Diary, 
1732. And is indeed more ſimple, and is better adapted to 
the uſes than his; tho' I freely-own, that the above method 
of deriving it, was firſt hinted to me ſome years ago by my 
ingenious friend Mr. T. Sinpſon. 2 
This theorem, viz. < = * is found to be more 
uſefal than the other, e. g. In the ſolution of the prize 
F 5 2 Sk | 
queſtion 1739, ſolved by it, comes out 5 = x; where the 
ſine = = GP + MP S ſine 89 and f tangent PV; 
and all the others as by Mr. Turner, Diary 1740. Alſo queſt. 
211 may readily. be anſwered by this theorem, and will. 
come out x x + 2Px = 7. | | 
Theſe theorems above being brought Gut in numbers, by 
help of the artificial and natural fines; to facilitate the la- 
bour; gave, ji. The latitude = 54%-51'; 2. The ſun's declina- 
tion = 209 24' an{wering.te the 1oth day of May. And 3d, 
the hour 60 = 4 h. or 8 in the morning, and 3? = 2 h. or 
to o'clock, agreeing precitely-with-that of the ingenious pro- 
poler's true anſwer. 1 - , | 
This queſtion was very.methodically and truly ſolved by 
Mr. J. Turner, Mr, Dinthorne; Mt. R. Rillen, Mr. Henth, 
" 04 3 | ; 


= cotangent 


Hence 


a 4 
4241 * 
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Mr. Farrer, Mr. Rob. Price in trigonometrical method; Mr. 

Dan. Boote, Mr. H. Travis, Mr. Ma „Mr. Powle, Mr. Bad- 
der, Mr. Story, Mr. Arden; and the ſolution was given by 
Mr. Brown, Mr, Webber, and others. . 


oy NI'Quzzr10n 21 5 anfwered by Merones. 


 » Produce all the ſides of the Ggure as in the ſcheme: on 


RS let fall the- 
perpend. Ap a. 
and make 2p T. 
Ap; draw ab.. 
| ST, INS 4 2 
g ga; draw 
be ITY and 5 1. 
EF = 2 | . 1 If 8 
10 7 1 Oo : . | 2 R 
and make gf = 5 5 2 XR * 149 
Bq; draw fe . | EE OT OE IO 
WY. and make e = fi; draw ed LY, and make dez 
Fe. Then draw the lines cd, 36, 2a, 4e, 5Ff, and 65, 
cutting the ſides of the figure; then 4123456 B will be the 
path of the moying body 4. YE | | 


Alfter the ſame manner Mr. Brown and Mr. Webber have 
ſolved it, and Mr. J. B. Smith and Mr. Betts, by protratt- 
ing the lines and angles, in a progreſſive form, have made 
the demonſtration not only curious but very eaſy and gene: 
ral, which is omitted here for — pes, as will be 
ſhown farther on. * | Pu: 


| C. Sao tacos 
. ; 85 


15 „ „„ 


IV. Quss Ti 216 anſwered by Mr. N. Farrer. 


In the annexed ſigure, if BT, BT, reprefent the height of 
the rock perpendicular to the horizontal 
plane ABC; the points T and 7 (on the 1 
turning up the two triangles to which and *: | 
the plane they are perpendicular) are ſu n-: : 
_ poſed coincident ; & and C the two ſtations, : ; 
and 34 the horizontal angle given: by : 4 
letting fall a perp. CD by plain trigonom. : 
I find CD = m, and AD _ Then pur OC A 
-q = fine £Þ AT, (the angle at the firſt 7 
obſervation) and 7 = its coſine; þ = ſine / 
£BCT ( £altit. at the ſecond obſervation) and 4 its coſine, 
Let x = DEB, then (per 47 Eucl. 1.) xXx + n = CH 
| 8 
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dx+p=AB; then as coſine £ BAT : its :: ofB 
5; 57 its line : > BG: BT; i. e.; 789 a 


, 17 OP = BT; d:h: 2 Vr An: : 2. 


3 Py 
. Then KELTY = — ; hence 54 4/xx + ie 


= dex +dqgp. This equation ſquated and brought into 
numbers, the yy Be com a bot extracted, &c. 
I find x-= 311'24 feet; the rock's eight 176. 
yards, the anſwer to the e queſtion. 1 
N. B. By a miſtake in printing, the angle was 40 19% 
inſtead of 41® a“; ſo ms true 12 8 was more, as in the 
following anſwer. | * 


The fame anfwered by H. Travis. 


| Let F SB repreſent the ground Jines, as ſuppoſed tru 


horizontal; in which is given FS the 
ſtationary line 429 links = a; and the 
horizontal angle SFB = 879 5' = bs 
and in the vertical AER the an le 
of altitude at F= 47 30 = ; in the 
other A BSR, right-an ted at B, the 
ſecond angle of altitude SR=41* 12 
=p. They ſay, as g: x:: : BR 


ee e 


and as A: x:: : BF = * * RE 
= 4. 
Sq 49: © 
The Operation by Logarithon. 
p22 98186807 | 
2 98296833 s = 9˙8676309 
32 99994370 1 98764574 


775 29˙6478010 47 = 19 N ives 9 90 7 27 2425 


I5', Which added to 87 5', then ſubtracted from 180, 
leaves 399 40 B, whole *̃ — Gs call g; then as 


giart:tb:x . Which ſubſtirure for x in the value 


of BR, gives 2 = the * of the rock. The operation: 
32 


— 
1 


mum. 


a R 
r wm F 8225 oh 9 r mW 5p * 7. * * 
2 5 R . N 7 * 
£ N en N ; 
4 i 1 


—— 
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ann pes EY 
a= 27'6324573 g 98050385 3 | 
pP 9f81863807 72 98764574 5 
bap=322*4505750—29q=19 6815959 = 587 links or 129 yards: 
This queſtion was truly ſolved by Marcellas Beighton, 
Mr. Will. Daniel; and the anſwer to it as printed, by Mr. 
N. Dunthorne, Mr. D. Webber, Mr. Heath, Mr. Robinſon, 
Meroner, T. U. Smith, Mr. J. May, Mr. Arden, &c. 


v. QuzsTION 219 anſwered" iy Mr. Rob, Heath. 
When an ordinate (or any | | 
quantity) is a maximum, the lo- 62 | - 
garithm of it, or any power of it, 
15 a maximum; conſequently the 


log. of RSES — log. of RAE 
= x x log. of b—x is a maxi- 


4 


In fluxions — —ů2 + x xlog. b—x=0; where x is calily 
determined = 836'0532 &c. by a new method of ſolving 
exponential equations; . 1635946886305 = 59, and y = 
657 ˙ 1442 &c. very true to a decimal, the length of the 
greatelt ordinate & & required. By drawing the true figure, 
or trying the increaſe of the parallelogram, it appears that 

Ap is greater than 400, when the UE DPR DP xP9 ' 
is a maximum; and by the table of logarithms, it alſo ap- 
pears that DF E is greater than 420, and AJ lels 


L * 


than 987. This muſt be obſerved in order to have the fol- 


lowing logarithmetic ſeries converge. Put 400 + x = = 


| 420 +3 =DP=ED, and 987 — 2 — AD; to find D 


and PO. By the equation of the curve, PB = pp*? 


2 EN = SBA, or 600— x LP. = 420 + 1429 ＋) 


=1; +2972, or m—'+F* =pagttF/ =. 


9g +2)"—* by ſubſtitution; in logar. 


% | 
2 N = „ x) Re. = Ly, 
++ I. 21 DO + 7 RP... N | i f 
N 277971 

3 3 " 1 i 

+ —=1* +753 &, l. g += ff +— — 
Tf 6pp” OEM * 5 e 

— 245 


e. 


. 


—_ 


air (Wwna.cy Oo 11 oQ ww 


— — 92.22 


required area 248250 
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* 


Kc. Now the value of any two ſingle quantities may be 
found in terms ef the other. The above in nambers (g) 
218648 + (a) 5*730263x ) *002222x x* —(&) *000002 x I 
&c, = (c) 770402547 ＋ (d) *00357149* +(&) 00000473 Kc. 
and = (c) 73*358128 2 +{&) 284319527 + (e) 1467912): 
1 find the values of y and 2 in terms affected with x, by 

aſſuming an equation of this form, viz. y or z = A +Bx+ 
Cx* + Dx3 &c, Where by ſubſtitution for their aſſumed 
values, and making the coefficients of like terms on different 
fides of each equation equal, we ſhall have the real reſpective 
values of the coefficiems, __ AI + „ r Ae; N= 
3'r008 and 3658 B = == .. = 811364 and 


1 8 
e 2-2-4 2 £7 2 
0759 * e 0006478 ati 
Br _ =$=2dBC=-6eABC—eB3 _ © 
| 0004586; D= JT GC © 3 WO ; 
2nd ＋ *00000C686, © Conſequently y = 3'1008 + 811364 
— *0006478x.x Kc. z , 36508 + *075904x, — 0004586 x & 
&c, where fore 536 64492 — 1075904 x + *0002586 xx: Bee. 
P, and 423'n008 + F$11364x — 0002586 xx KC. DP; 
the product of theſe two is a maximum, which fluxed 2nd 
reduced, there reſults 20759 — 2'28625-x +*00g242xx d. 
= 0; here * =9'2 near] 3 whence P = 576˙758, DP = 
430'5105, and the area of the greateſt L 248300þ NK. F. 


Anſwered by Mr. J. Turner. 


The equation of the curve is 7 — lx ey; AB = too . 
= b; hence x *. „ X l. y. In fluxions, x Xl. b—x 


r == * J. 3=% = x, Or finding the 


logarithm t 3 — 1 . 
nnn in,, 

Ac. x. This reduced gives x = 836 nearly; whence RS 

the greateſt ordinate is = 657, &c. | | | 


For the greateſt Parallelogram : 


| Put 2 P, DP=E =y; the area = A, 
By the nature of the curve, — X = 7, 


and 6—x Ur = 5, 
4 ay: and s = A. 
Which thrown into fluxions and reduced (by expelling z) 
gives x = 407'6, y = 429%2, 2 = 578'4, 42 = g86, and the 
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Die ſame anſwered by Merones. Fs 


1. For the greateſt ordinate: T = , and x x log, 
K = x log. y = max; whence x x 1. 7— —5= 
So; and b— x x log. b—x = x. Put a+v=x; b 


=g; and then v l. 7—v.=a+wm Let p log. g: 
3 2 . 
take a= 836; then gp — a—pu—2v + 7+ 87 + &c. 
= ©. And by reverſion of ſeries v = 0531493, x = 
336˙053 1493, and y = 65702682 the greateſt ordinate.. 
2. Then for the greateſt inſcribed parallelogram ; let A 
=x, AQ = 5; then y = x = max. put d+# =, f= 
b.—d, r=log. /; then d+uxl.f+u=d+uxl.g-v 
(= y log. y). Theſe. turned into ſeries, and reverted, will 
give the value of #: whence is had 7. Alſo let c + z =y, 
then will 2 +v x log. 3 =e +2 „ log. c +2. This 
turned into ſeries, and the fertes reverted, finds , and-con- 
ſequently y;. then theſe values of , and y being ſubſtituted 
in the maximum, and its flux made = o, and the ſeries re- 
verted, gives v, x, and y, and thence the inſcribed parak- 
lelogram = 247675 nearly, 5 


- 


The ſame anſwered: by the Propoſer Mr. An, Thacker. 

Aſſume AP = 407 +=; PD =E9 = 429 + y : and OR 
Saz v: then will PCor DE = 580—x—v; and per 
nature of the curve we have 593 = £49 t+*=479-i 501597) | 
and 13 ov 977? = 429 + y14#9 r. Theſe in log. are 
x 21. — — &C. 429 : * J. 29 + — Ke. 
407 Fx * nt 17 3 PRE 


And 987 —v : l. 14 + — &c. =429 + px: I. 429 + — 
cc. And theſe equations ordered make a + bx +c x x &. 
= A + By TOY &c. And f+ gv + hoy &c. = A+ I. 
+ Cy &c. Conkequently x=F+Gy + Hyy &c. and v= 
K + Ly + myy &c. Hence the area of PDE will be ex- 


| preſſed by O — Py Dy Kc. x 429 +y, which per queſt. 
mult be a maximum; then put into fluxions and reduced, 
gives y = x*5104 &. the.greatelt area = 248300'3 749 &c. 
A | gain 


% 


throw juſt 42, will be 
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Again, for the greateſt ordinate, put 835 +x = AR, then 
is 165 — 0835 +x to be a maximum; therefore put into 
fluxions and reduced, gives x = r'o531 &c. SR.= 
6370268 the true ſolution. Q. E I. 


VI. QvesT10N 218 anſwered by Mr. Peter Kay. 


It is found from theorem 2, page 53, of Simpſan's Laws 
of Chance, that the odds between 3) and 47 coming up, at 
any aſſigned throw, with 12 dice, is as 1162 &c. to x, or as 
q to 6 very neatly; which is an anſwer to one part of the 
queſtion. And by theorem 1 in the ſame page, the probabi- 


2 ; I 
lity of throwingJuſt 42 comes out = 2 22 &c. Therefore 


2 76 
= Kc = 3604 is the probability of loſing in the 


15 22 5 | 
other part of the queſtion ;_ and conſequently the required 
odds for winning as 6396 to 3604, or as 16 to 9 nearly. 


The fame folved by Mr. J. May, Jun. 


Put the number of dice ; the number of ſides on each 
dice m; 42 =p; (but if p was greater than 42 ＋ Im n, 
ſubtract it from a + 727, and put the remainder = p). Then 
the chance the propoſer has to win in the firſt throw, or to 
nxn+1 x#+2x»+3x0 +4, 

N ” 


n+1ixn+2 


2 
The numb. of terms muſt be p — 7 : X Ty 


&c. 


fin terms leſs than the foregoing) + DD X 


3 &c. (In terms ) 
I X 2 * 3 X 4 * 5 5 ( s leſs) 
n Nn — 2 „ — 3 X n Nun +171 A 
IX2X3 T4 , 4 * 3 * C. 

(in terms leſs) which put in numbers is 144840476; now all 


the chances in the ſaid dice will be , or 2176782336; fo 


— 


that there is 2031941860 Chances to loſe, that is very near 


3365 to win, againſt 47207 to loſe the firſt throw : Put 3365 
+ 47207 = i; 207 = £3; and 15 = 1; the proportion 
which the propoſer has to throw 42 once in 15 times, is = 
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„ N 
the chances he has not, as x — 7 to wr (fee Struyck p. 
52) which is about 71199 to 128801. The ſecond query i 
cal 


ly deduced from the above ſeries, and the propoſer has 
1400482914 chances to win, againſt 776299422 to loſe; i, e. 
if 37 and 47 are ineluded; but if excluded, then 1194427194 


to win, againlt 982355142 to loſe, , . 


Mr. Rob. Heath anſwers this Queſtion. 


The number of chances for 42 happening in one throw 
with 12 dice (by his nen will be 144840476; which 
taken from all the chances on all the dice, leaves 2031941869 
chances for failing in one throw. The advantage in wa- 
gering to throw 42, once in 25 times with x2 fair dice, will 
be 6440045: to 3559955; or nearly as 9 fo 5. To. find 
the number of throws to make an equal wager ; make 
3 which comes to x = log. 2 when | 
py 2 I. .es 


reduced; and ſolved x 100666 throws by common loga- | 
rithms: Mr. De Mozvre ſays - * *7 ſhews the trials re- 


quiſite to that effect, when b is pretty large in reſpect of a; 
but in this caſe it ſhews it to happen in 982 throws; very 
near the truth: but his Table of Limits at p. 42 Doct. 


Chances, 2d edit. is not very exact, as being not deduced t] 
from exponential equations truly ſolved. | cl 

The ſum of the chances for each party, N. in one throw p 
(by the ſeries) are found = 119430774; which taken from 7 
all the chances on all the dice, leaves 982475262 chances for Fe 
miſſing; therefore the odds are nearly 6 to 5. Q. Z. F. 

Mr J. Turner (in anſ. to 218 queſt.) by prob. 22. Mr fir 
Simpſon's Laws of Chance, the odds of throwing (in this 
queſt.) as 6439971 to 3560042; nearly as 84 to 42; and the 4 
latter part of the queſtion as 6 to 5 nearly. 

Mr J. Hill ſays the odds are as 1131561. 128. Ad. to 
1058 30 J. 68. 14d. And when he undertakes to throw be- W 
tween 37 and 47 l(excluſire) he ought to lay 622097 l. 95. po 
114 d. to 511643 J. 68. 0: d. The propoſer Mr Gibbons has or 
given tables ſor theſe queſtions, but as too long to inſert here, | 


if he plcaſes to reviſe them, may be put in another place. of 


* - N 9 * 88 "4 * " 2 9 , & "= 2 5 9 * 
4 4 7 * - N . * * F eats X = F 
oy che oh . 11 9 * A * : a te; ( 
* 4 1 2 1 * 5 . 42 Ef 8 a SS CT 
> Is Y N oy * „ a $ 1 * * * * * 989 
1 
. 


®" 
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The PRIZ R QuesT! on anſwered by Mr, H. Travis. 


Put 1 = radius of the circle; T MAI the park; 9 = 
1'570796 &c. (3 periph. when rad. oh 
is 1) = quadrantal arch ; TM _ * / 3 
_ LY . 5 

+x: 3; ** 85 = Werz x; and 
y Sir Iſaac Newtons ſeries, 7 2 


ü * 15 


x Fee. £2 — 
i 1. 2.3.4 1. 2.3.4.5. 6 
x% x6 
ys 8 — 4X * 4 — — — &c, — 
90 
19 + 3x. Solved, x 2 0611928 &c. 
*" 2 81849 &c, and the area of 
the park = 89 a. or. 14 p. For the 


area of the ſhades: Put s ſine arc TM; 2 = po radius 
of the circular ſhades; then, as 3: 2: 1: 1— 2 2 


— — hence the area of each is 14 acres and 7 perches. 
NQ. E. J. | 


'" © 


The ſame anſwered by Mr. Heath the P ropoſer. 


Since the river 77 (part of the boundary) is given ſtraight, 
therefore the neareſt the park can approach the form of a 
circle, is the ſegment THAI the true form; which com- 
prehends for its area a maximum. Put 5 = 320 poles = 
TMAIT; d=60poles =T LT; p =6'28318 &c. x arch 


m T; then — rad. = OT. And, by a ſeries for 
finding the fine from the radius, and arch given, 4 = 
43 | -1 43 


x5 1 
— — &c. 


34 : 
4 120 * 2 5 — 23 6 8 2 
P ; Pp p 


XN — 


Where x is found = 70'287 &c. whence rad. = 73*302 &c. 
poles =; and the area of the park 1425515 poles, or 89 a. 
or. 15 p. . 
Par ON 574459 = fine ZoOp= LO TT; y S radius 
of each ſhade = op. Then þ —y = oO; ſay rad. x: h—y 


: F: y; whence y = 2 = 26˙745 &c. poles; conſe- 
quently the area of each a; 14a. or. 7p. 


Diary Math. Vol. II. Thi 


* 


x30 LADIES“ Diaries. [Brighton] 1144, 
This queſtion: may be more eaſily ſolved, by a table of 
nat. {ines (with rad. unity). Seek a chord and arc in the 
ratio of the given chord and arc, as 3 to 8, which are found 
by 2 or 3 trials = 156375 16 and 250 30“ ſimilar to the 
cherd 77, and arc TMAIT; (for 8185258 is fine of 4 
56˙ 15“ ſimilar to the fine LT, and arc Tm, half the ſupple- 
ment of the given arc to 3609) ſay 16370516 * rad, 1:: 
120 (T T); 73˙302 &c. poles 7 O, radius as found before 
Merones, by a curious and ſhort proceſs, has brought out 
the true anſwer to the queſtion. Mr. Robinſon, Mr. Brown, 
Mr. Webber, Mr. Trott, Mr. Turner, and others, have alſo 
given true ſolutions, . TS 


The ſame ſolved by Mr. J. Powle. 
Put 5 = Faco the min. in a quad. e =-*000000084616; | 


d =4=57 arc; q=43'14159; pA =half the given. chord; 
* OT in minutes; y TO; radius = x. It will 


Bold, O TX: :: 235: . 5 length of the ſemicircle; 
2bd 2bd | | 
"IP WET „ theo, per ſim. As, 12 
3 a 8 Ly - . ' „ ; . + - * 2 2bdy 8 t 
ener 5 7 . 
We e,; „ ue , 
4 77 | „„ 
| Then by Mr. Ward's equation for finding the fine cor- * 
; "reſponding to a given arc (Math. Introd. p. 358) we have d 
| 54 + 28) + 1959* + 36cexxyy ＋ 108 C x- 28 = 196— | 
= Brexx; and exterminating xx, by means of its value before 
= found, there will be produced this equation: | 
11 * | 19599PÞp | 
2849p 108 4% bl ppe 
8 ed IRS. | | 3699gbbppec ,,, 
4 9% — Taadblpge® 434% % =, 
4 —_ 43 2cοο 324cbbdd * 
= 196% — 8 17% ppc. | 1 
In numbers, — 570% 102254 — 10979 ˙01 5 + 998*2579* + — 
9733˙248 y = 857091935; ſolved, y = 8185287 the fine by 
5a 56' 16”; by trigonom. s. 549 56“: (LT) r'5 :: rad. 90 10 
2 CL = 83255; then 1.8325 X 4 = 7'3302_= 734. Tr. 8p. pl. 
the ſector; and / 3325 * 3325 K 15 X I'S = ISA, 3 r. bf. 5 
S area A. Their ſum 89 a. or. 14 p. the true area of the park. U 
Shade 14a. or. 7p. | 4 2a — 


— 


of 
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Of the Eclipſes in 1741. 


To the inhabitants of Great Britain or the adjacent iſlands, 
there will happen no viſible eclipſe this year, but at Fort St. 
George, the * will appear eclipſed the 22th of November,” 
beginning at 8 h. 40 morning. Middle at re h. End at 
11 h. 14. Duration 2 h. 300%. Digits eclipſed 2h. 48 John 
Say]. On the 2d of June the moon would be eclipſed, but 
by her depreſſion of latitude is rendered inviſible to us; yet 
will appear in the ſouthern parts of the world as follows, 


R. Hale. ] | 3 * eee 
| _ | Beg; | Mid. | End | Dur. | Dig. 
Alexandria in Egypt | 11 18| 1 12 59 | 141 | 5 24 


2 9 
Caluent in the Indies „„ 
Jeruſalem | 0 16 19] 2 2]1 465 31 


Obſeruations of Ecligſes at the Olferoatorye 10 


WW Trinity College, Cambridge, was took the beginning 
of the moon's eclipſe Jan. 2, 1740, at 8h. 27 apparent time, 
the total ſhadow. entered the moon's- N. E. limb about che 
118th degree in Hevelius's chart, near Mount Audus, then 
clouds interpoſed. The emerſion was about 11 h. 15“ over + 
againſt M. Pherme. | 2 

At 3. miles from Beverley, Abr. Buncholot obſerved the 
moon's eclipſe Jan. 2, 1740, beginning 8 h. 20“. Begin. total 
darkneſs gh. 30“. End totabdarkneſs 11 h. 10. End 12h. 20 


New Pueſtions. MET 
5 QuzsTiON 219, by Mr. J. May of Amſterdam, Fo 


Here in Holland, the land- lying ſo very low, they are ob- 
liged to raiſe banks or dikes to keep the ſea from overflow- 
ing it; yet ſome time ago a great ſtorm, with a high tide, 
broke through one of the banks, and laid the country for 
ſome miles under water. Going with ſome friends to the 
place where this.inundation happened, and walking upon 
one of theſe narrow banks, we ſaw at a diſtance three trees 
A, B, C) ſtanding in the water, which we were told, ſtood 
at an equal diſtance from each other at the corners of a tfis 
angular field; and a pole equidiſtant from each tree, that 

N 2 formerly 
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formerly was uſed as a mark to ſhoot at with bows and ar. 
rows. Npw one of our party propoſed to find the content 


of the inundated field by the help of a ſtaff, or meaſuring 


rod only, which we had with us. As we walked along this 
bank in a ftraight line (DP) at D we came in a ſtraight line 
with the trees C and 4; thence Ry $04 feet, at E 
we came in a right line with the trees Cand B; thence con- 
tinuing ſtraight-121'6 feet, at R we made a right line with 
the pole in the middle of the field, and the tree at the far- 
ther corner B; laſtly from R OE right forward 159˙6 
feet, at P we came in the line of BA. From this, which 


was all we were then capable of doing, is required the con- 
tent of the field A C. ! 


II. QuEesT1O0N 220, by Merones. 


Being at ſea on the firſt of May, and a clear forenoon, 1 
made two obſervations: of the ſun, and found the difference 
of altitudes 16® 30, the difference of azimuths 34 deg. and 
the difference of the times 2h. x5 m. Required the latitude 
of the place and hours of the day. | | 


III. Quzsrion 221, by My. Peter Kay. 


One with ſix dice undertakes to bring up four faces of a 
ſort at a throw; that is, either four aces, four duces, &c. 
in ſeven trials? What is the odds againſt him ? 


IV. QuzsT10n 222, by Mr. Daniel Boote. 


Some time in the ſpring quarter 1740, an obſervation was 
made of the ſun, at 24 minutes paſt eight o'clock in the 
morning, and his altitude found 39® 5*. Alſo at 15 minutes 
paſt ten o'clock (on the ſame forenoon) the altitude was 555 
57. From whence the latitude of the place of obſervation, 
month, and day may be found; and are required, with a 
general theorem for all queſtions of this nature. 


V. QuesT10N 223, by Mr. Peter Kay. 


Suppoſing a body in 31% 32' north latitude, to be projected 
with a velocity of fix * per ſecond, in a ſouth-eaſt di- 
rection, and an angle of 30 with the horizon: required the 
trajectory, the place of the earth where the body will fall, 
and the time it is in motion; — the earth to be ſpheri- 
cal, its circumference = 25020 miles, that a heavy body 
deſcends 16˙1 feet in a ſecond of time, and that the pro- 


jectile moves in a non · reſiſting medium. 


| VI. Quzs- 


A — — 4 = — ©) 4 — 2 


—_ ww a © a a toe. @% Hee. 6 BY o$ tad 


ce 
le 


C. 


_. 
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VI. QuesTioNn 224, by Mi.. Nich. Farrer. 
7 7 
Two ports bear north and ſouth on Britiſh ſhore, 
Their diſtance 50 leagues, nor leſs nor more; 
A ſhip from the ſouth port ſets out to gain 8 
The northern port, and plows the wat'ry main, 
On larboard tacks a certain diſtance, then 
Alters her courſe, ſo gains her port; but when 
The diſtances compar'd, the ſirſt was more 
By true ſea leagues exactly half a ſcore; | 
The diftance of the ports and diitance run, 
Include a ſpace “ as here below is ſhewn: 
Now, artiſts, by theſe data it's requir'd, - 
Jo find the diſtance run, + and courſes ſteer'd: 
To make it plainer, and require leſs art, 
Give the ſolution by a plain fea chart. 


* 196 /quare leagues. f Variations and lee-way allowed for. 


Now let us ſuppoſe the ſhip to have ſailed uniformly at 
the rate of four miles an hour, and at the ſame time that ſhe 
failed from the ſouth port, another ſhip ſails from the north 
port directly ſouth, at the rate. of 5+ miles an hour, till ſhe 
arrive at a port under the ſame meridian with the former 
ports, and is then known to be at the neareſt diſtance from 
the firſt ſhip, that ſhe could poſſibly have been during her 
whole paſſage, if the had continued her courſe to the outh 
port: Required the bearing aud diitance of the middlemoſt 
port from-the firſt ſhip, when. ſhe brings her ſtarboard tacks, 


on board. 


VII. QuesTrow 225, by Mr. J. Corbett. 


In order to ſurvey and divide the triangular field {3 C 
bid my men meaſure the three ſides round, whilſt I took 
the angles. The owner would have it in three equal parts. 
nearly divided, but as there was no water but one ſpring 
near the middle, in order to have the three fences run ſtraight 
from it to the three corners, I took the-angles there, as well 
as thoſe at the ſpring to each corner, as in the ſcheme ate 
tet down; for he would have the content of each part ſepa- 
rate, Having thus much, as angles, fides, &c. I thought 
ſurely I might from hence find the lines to the corners (and 
areas) as well as Mr, Beighton in his ſurvey of Warwickthire 
could find the fituation of Newbold, and diſtance to High 
Croſs, Tripontium, 2 &c. as he ſets forth in the 
compartment of his map; for that beſides: angles, 1 ſhould 

N. 3. | have 


194 | Lavies' Diaries. [Beighton] 1741. 


have three ſides meaſured, whereas he had but one and 2 
piece. As ſoon as we had done, night approaching, I re- 
paired home; where I found they, blundering, had taken the 
three lines all in one ſum*juſt roo chains. And I, being 
ambitious to match this mapmaker, have been puzzling to 
find a theorem leſs complex than | 

his: Now if any of you ęoùld 
aſſiſt me to do this by a ſimple 
equation, I doubt nqt but his 
F. R. S. might be torn away 
from his name, and more de- 
ſervedly put to mine. The angle 
at I Fo deg. at B=60®; and 
at C = 709, Angles from the 
spring to A and C, 120%; A,B, 
139%; C, B, 1109. 


Tube PRIZ E QuzsT10N, by Mr. J. Turner. 


A certain *ſquire, whoſe fertile grounds 
The ſilver- ſtreaming Meſbrook bounds, 
Met me the other day, and ſaid I ſhou'd 
Survey for him a ſmall adjacent wood. 
With his requeſt I ſtraight comply'd, 
And when got there, my ſkill I try'd; 
Bur all in vain; ſo therefore crave 
The ladies help: * Below they have 
Such data, as my friend and I | 
Cou'd then procure, moſt accurately. 
And for her pains, the who unties | 
The knot + (with B=-gh—n's leave) ſhall have the prize. 


* DVF and CV F are two different Apollonian para- 


* 


* 
„ „„ „„ „% „% 6 „% „%„5« . „% „ö j, 


being the focus of the parabola 5 B 0 


Again, VA is the other Apollenian parabola, whoſe arch 

J, is to the arch DF, as x to 2. And the ordinate 45 
rightly applied) being let fall on the common axis VB, 
makes the area {SV a maximum. Required its parameter, 
and the area of the wood in ſtatute meaſure. - | 


By a ſimple equation. | TEE 
0 5 Y * Que ſbion. 
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Queſtions - anſwered. 


I, QuzsT10N 219 anſwered by Mr. R. Fall of Dunbar. 


S PR+RE (281'2)is to PR—-RE (38), ſo is 
of half the ſum of (38), 15 _ 

the (oppoſite) angles P and 
E; to the tangent of half 
their difference (13® 10'); 
and half the ſum more 4 
the difference is equal to 
the greater angle PE #= 
73% 10; the half ſum (60 
leſs difference is the leſſer 
angle (EPB = 46? 5d.) | | 

Then (ay, as fine C B (60®) : PE (2812) :: 8. P (460 
50) : BE (236g). Again, s. ECD (60); ED (304) :r 
s. C D (1310) : EC (79959); ** BE—EC = 156'94 = 
BC the fide of the triangle required. Which ſquared and 
multiplied by 4/+ gives 10664'857 ſquare feet, the area of 
triangle 4 BC required, : | 


There is a great many ways this problem may be ſolved, 
which I ſhall reſerve for another place, where the ſolutions 
to the queſtions in the Diaries ſhall be further diſcuſſed and 
illuſtrated. Only here obſerve, that by 3 Eucl. 6, the line 
BILR biſecting the C B, cuts the oppoſite fide into two ſeg- 
ments PR and RE, in proportion to the other two ſides 
(BP and PE), and conſequently che fines of the angles they 
ſubtend in like ratio, 5 


This queſtion was truly ſolved by Mr. Da. Haine , Mr. 
F. Parrot, 1. Corbet, G. Neal, 1 F e, . 
Kinzſlen, Ben S. Bamfield, H. Croft, J. Milbourn 
7. Ramſry, Philoginus, J. Powle, R. and 7. Robinſon, 2 
Spicer, and Mr. Tomp/on. 

4 H . — 2 7 2 an. 222 | 
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II. QuesTion 220 anſwered by Mr. Ant. Thacker, 


As ſine go? : coſine ſun's declin. (719 47.) 2: 8. diff. of 
time (zh. 15“): 32? a fourth number = © 9 the diſtance 
in the parallel of declin. Then to the nat. col. of the diff. 
of azimuths (34 = 829037) add radius, the ſum is 829033, 
which multiplied by the nat. col. 169 31' =*958819) the dif- 
ference of altitudes gives 1'753717282920, which made leſs 
by twice the coline (329 = 2 x *848048) = 1696096, leaves 
O5 762108 2920; which divided by the verſed fine of the dit- 
ference of azimuths (34% =*170963) quotes '337453 ; Which 
anſwers to the nat. (ine of 70 18“; one half of which 359 gf 
made leſs by half the given difference of altit. 2 150) leaves 
260 54 the altitude of the ſun at the firſt obfervation, and 


more by 8 15' is = 43 24 the altit. at ſecond obſervation. a 
Whence there is now ſufhcient given to find, by the common 6 
canons in trigonometry, the latitude = 57 5, and that the F 
time of the firſt obſervation was at 7 h. 26', and the ſecond : 
at 9 h. 41“. | Ss: | is 
| | tl 
The analytical Inveſtigation of the aboveſaid Theorem. 2 
Given © P= 719 47 comp. declination, the 4 © PO = 
330 45' diff. time, whence O0 is : 2 
found = 32®, whoſe coſine call , Z 
put z coſine OZ © the diff. azim. 
a and 3 for fine and cofine of 4 diff. X 
alt. then will 55 —a@a or x — 2aa, * 
or 253 — 1 (= n) be the coſine of P = 
the diff. of the altitudes. Alſo let JI 
x and y expreſs the fine and coſine 
of half the ſum of the altitudes; then - 0 = 
Jy —xx (Sv) will ſtand for the © to 
fum, xX) T and yb — ax the ſine of 
and coſine of the greater altitude, 
xh — ya and y + ax the fine and coſine of the leſſer. 
Then by a theorem in page 176 of Simpſon's fluxions, 7 
xxbb — aayy + yy66Z —aaxxz=mz or writing i - xx * 
for yy, and reducing the equation we have xx = LE — — 
3 MAN Z 1-222 - 2 ＋ 13522 42 
1 K&K — 2 — IN 3 
* D and — 2 oy 
=py=xx=I=222 7220 —1xz—3am _ n+w2z——2m 4 1 
eee | I—Zz 687: 


— 
— 


„ 


11 
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ue coſine of the ſam of the alt- 


„* * . * . p 
tudes. In numbers 9555 2 LA = "$275, 
which anſwers in the tables to 70® r6' for the ſum of the 
ſon's altitudes, whoſe half (35% 8') added to the half diff. 
(8® 15.) gives 430 23) the greater altitude; whence the lefler 
is = 26*® 53' and the latitude =$57® f. And the times of 
obſervation h. 27* and 9 h. 4. 2. E I. 


HI. Quss Trio 221 anſwered by Mr. Farrer. 
Firſt (per p. 5 Simpſon's Laws of Chance) ; X 7 * 5 Me” 
„AK Ou in | 
- * 5 X : X 6 =, the probability that one OY 
of a ſort comes up at one throw with 6 dice, Then 7777 
is the probability of four faces of a ſort coming up at 


the firſt throw with fix dice; and that of the contrary 
71164 — 31251 


7776+ 


„and the odds 77761 — 3125. to 31251, or 


of APs Bu- ” n—yx 
Cr Tran 


X === Ke. to p, factors: here x = 7, and p= I; which 
ſubſtitute in the above theorem, and it becomes | 


a 34 4 ” 4 5 . ; oy 
ZI25* x — — X 7 = the required probability 


777 
8134, and that on the contrary 1866, and the odds 8134 
to 1866, or as 4067 to 933, i. e. 21954 to 1. 5 


Anſwered by Mr. Rob. Heath. 
Raiſe the binomial a (1) + 5 (5) to the 6th power, the. 


three firſt terms of which (a5 + 645 b + 15444?) will be 


the chances for 6, 5, and 4 aces to come up, which (in this 
caſe) being multiplied: by 6, = 2436 chances for 6, 5, and 
4 aces, duces, trays, &c. to come up at one throw; where- 
442207 


466765 are the chances for failing to throw 6, 5, and 
4 like faces in 7 trials; whence the wager's diſadvantage is 


637033 to 312967, or 11 to 5 nearly, viz. 2'197 to 1. 7 


fore 


> ad 12 * 
e i 
2 o * 
5 * 1 9 
2 2 
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E ſame anſwered by Merones, 


The number of combinations of 4 aces out of 6 is 15; and 
in any one caſe of theſe 15, any two left out are capable of 
25 variations where no ace is found; therefore 375 gives all 
the caſes where only 4 aces can be caſt. But ſince 5 or 6 aces 
may be caſt, the number of chances for theſe, which is 31, 


a” wee, ts om 


mult be added; therefore all the cafes wherein 4 aces can 5 
be caſt with 6 dice, is 406. Now ſince there is the ſame 4 
variety for duces, trays, &c. therefore 2436 is the whole f 
number of caſes wherein 4 points of any one ſort can be calt: be 
Let the whole number of chances 46656 2; 46656 — 2436 . 
| | 7 
=7; the odds againſt the thrower for 7 caſts will be as I 
„ 1 47934 to 1 | f 
a 8 Ra * 4 
Mr. John May has, from Mr. N. Struyck's method, given 1 
a very good ſolution to this problem; which are all the true 4 
folutions I have received. 4% M 155 f 
| : . 
IV. Quzs ien 222 anſwered by Mr. J. May. þ 
Let à be = ſine of ſun's alt. at the firſt obſervation; b = 1 
that of the ſecond; c = fine of the hour angle from & o'clock o, 
at the firſt obſervation; d'== that at the ſecond; and let r= ; 
radius; b—a=p; d—c=g; r—c=h; and r + 2 2 
then the ſine of the ſun's ſouthern altitude will be a + =, 1 
the degrees of which put = : Likewiſe the fine of the ſun's | 
depreſſion under the horizon in the north will be 2— | 
8 


whoſe degrees let be = n; then the ſun's declination wall 
be = _ _ = 209 2 5' N. anſwering to the 11th day of May; F 
and the latitude is 900 — Em — In = 462? 58 north. 3 


This queſtion was anſwered by Mr. Boote the propoſer, 
Mr. Robinſon, Mr. NM. Farrer, &c. by a quadratic equation; 
and by Merozes, Mr. R. Robinſon, Mr. Ramſay, Mr. Heath, 
Mr, Turner, Mr. Powle, &c. by an equation of the fourth 
power. Alſo ſolutions were given by Ens Rationalis, Mr. 


grim, Mr. Bamfield, Mr. Ant. Topham, Mr. 
But 


aa + v» I 1 


Bird, Mr. Pil. 


Z 


Clarke, Mr. Howard, and others. 
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But that we night ſhew what may be expected from the 
intcnded treatiſe of the diary.queſtions, &c. where this and 
other queſtions will be ſolved by ſimple equations, which 
have their origin from the application of algebra to ſpherics, 
geometry, and all other branches of the mathematics; I will 


| , 
here give you the analytical inveſtigation of a theorem or 
| two for ſolving this 222d queſtion., e ee 
) Given Z O = 5092 53/,its coſ. ; ZO = 34% , its cof. 
a; the OP = 549 , its col. =; OPZ =26® 15, 
1 its coſ. = d; (ſee the laſt figure). Put x and y for the fine 
a and coſine of half the ſum of the ares © and Z P, z and v 
g for {ine and coſine of half their difference; then will xv+yz 
; and yv x 2 be the line and coſine of the gromer arc OP; 
6 xv - and yv +x2 thoſe of the leſſer Z P. And (by p. 
- 176, Simpſon's Fluxions) yyvo— xx22 + dxxvo—dzzyy 
7 = d. And yyvv —xx22 +exxvu—cZ2zyy=b; and ſub- 
ſtituting 1 — zz =vv, and redu. equ. we have yy — 22 + 
dxx —dzz = a; and yy — zZ +.cxx—c22 = b; and 
n ſubſtituting x— xx for n. e get vw +22 == ==. 
Ie =*89449 the coſine of the difference of the arcs ZP and O 
(= 26 34') or the {ine of the ſun's meridian altitude, which 
anſwers to 639 26'. Again, per equation above we have 
1 nu —.— — — = —*3841T0, =yy xx, the coſine of the 
— {am of thoſe arcs (112 36) or the fine of the ſun's depref- 
| 11-4 0 , 0 Us 
1 ſion at midnight, 22 360. Whence go? — AL. _ 2 
; ,,, r 
5 = latitude 4659“; and WL 5 223 209 25', the 
# ſun's declination on the 11th day of May, QO. E. I. 
n's | 4 | Bog 
3 THEOREM. 
ow Fl 7 ; | £4 
1 2. go? — col. A H- 1 0 % . 
a col, 269 15' — col. 54 | X'S oy F 2 | 
; 2 it $. 90% + col. 54* Ks. 552 57) — 8. 39% of 
| ſun's alt. at noon. — r = | 
—$. 39% s. ſun's depreſhon at midnight. Thence the 
er, meridian altitude is had 632 34“; and the midnight depreſſion 
In; 22? 34', half the difference of which is the ſun's declina- 
105 tion; half of each ſubtracted from go? is the latitude ro- 
rth quired. | \ | 91 


V. Ques- 


N 
| 
[ 
& 
| 
| 
| 
| 
| 
'Þ 
| 


or bearing from the ſouth 46? 227. ON 


gives 218* 12! weſterly, for the difference of longitude re- 
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V. QuzsT1oN 223 anſwered by the Propoſer Mr, P. Kay, 
| Yi | and by Merones, | 


Since the velocity with which the ball is projected is ſuffi- 
cient to carry it over a ſpace of $34 

6 miles per ſecond; and the velo- ; 7 
city of the place of projection thre!˖˖· / [LIN 
the earth's rotation round its axis : 
is 0'1802 miles per ſecond; the ab | 


ſolute velocity compounded of theſe | { | -: - 

two will be 6'x115 miles perſecond; C 2 N 
and the angle which the true dil . 
rection of the ball makes with the e \ 
horizon 292 24', and the azimuth f 1 


| N 
Let PRO reprelent the earth, R | Ir 

the place of projection, 4 Hs the ne” PE 
required trajectory, 40 its tranſ- e 


2 ” * 
i. 


verſe axis, CB its conjugate, and 


RS a tangent to it at the point R. Putting OR g- A; 6'1115 


=v; nat. fine of ORS (1199 24') = 5; radius = x; and the 


diſtance deſcended in one ſecond, in parts of a mile, =r. 


Then, by p. 23 of Mr. I's Mathematical Eſſays, the 
ti anſverſe AH will be 2 5 217165 miles, the conju- 


1— | 


ard . 


gate CB = — = 12633 miles; and the time of one 
entire revolution = 4h. 27 m. 13s. from whence the time 


that the ball is in motion will be found 4h. 6 m. 24s. and the 
arch RP deſcribed, in the plane oſ a * circle round 
the center of the earth, in that time will be 209 14: but 
the angle, which that circle makes with the meridian, is 


found above to be 4622“; from which angle, and the two 
. Piven ſides including it, the third fide of the triangle, or the 
a 


titude of the place where the ball deſcends, may be found, 
and comes out 28? 16' ſouth : Alſo the angle at the pole, 
from the ſolution of the ſame ſpherical 8 will be 156? 
30“, which being added to 61® 4z' the arch deſcribed by the 
earth about its axis during the time the ball is in motion, 


quired, 4 


Merones 
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IT. Editots return . moſt pitt ate 


knowledgments to Mr. Keech,* for hi 


excellent 


Eclipſes and Stellar Occulations, which ſhall 


inſerted very ſoon. As ſhall alſo the paper, b) 
another Excellent Aftronomer, on the Calts- 
 bations of the Moon 't Parallaxes, both by the 


method propoſed i in Art. Xl, and by f the Com 


| men! Meth Improve... 


Mr. Fn. Cafticas' 8 Letter was wack too 


late to be noticed iti No. 6, it not wes | till 
the middle of October: he ſolved Queſtion 
37. 36, 37, 38, 
tion concerning ſquare. numbers, to which he 
is requeſted to ſend an anſwer. 


For this oth number alſo PRI letters e came 
Mr. Vm. Sedpwick's of 


too late; parvicularly 
Coctingbam, which was fo late that it could 
not even be mentioned among the anſwerer! 


of the queſtions; he gave ſolutions to 55255 5 


tions I, 2, 35 77 6, and 7. 


No. 8 will be publiſhed. on the 1ſt of uh 
and the letters for it muſt be ſent, 
before, fo as to come to * by the 20th of s 


dire&ed as 
| May at the lateſt. 


It is requeſted that all. new. queſtions ſent, 


may be accompanied by ſolutions to them. 
And ſuch as have been received alrcady, and 
do not appear in this number, ſhall be inſerted 
in the ne numbers! in their rucns, - 


4 5 


paper on the Calculations of Sein 


and 40; and ſent a new Queſ. 


papel 


matio 


, 822 a . 6 4 * 

89 „ > — 4 * - ot 
KS 2 S 
— J 4 -<Y 2 yy 4 * 


£* 


nated anti-improvements ar negative · improvements; ſo that if 1! 
had inſerted à column for theſe alſo as well as one for the Im- 


ſumming up their contents, and ſtriking the balance between 


them, the negative fide would have been found very mucki to pre- 


ponderate. 85 


5 N ” 


I muſt alſo embrace this opportunity of informing the-pubitic,- - 


n 


periodical, publieation. „ 2s” SLE Ss 
I flatter myſelf that all whom. it may hereafter concern, will 

pay a proper regard to the criticiſms >| performances of Mr 8. 

Uark ;; for, tho; hema be atv | 


% 


— ' — in Error 20 I 


Stept in ſo far, that ſhould he wade no more, 
Returning were as tedious as go oer. 


ge for ignor ance and effrontery to put truth out 


HUTTON, 


yet this is not the 2 


ol countenance. „ 
22 5 — N * 5 F Po C H A. | 


— £ 
IS 8 
1 — 
2 * 
4 : 


* 


An, 


— 


* 
* 


20 


N » 


* (9.1 Roe 2 
of Toy to the Rrrostresr or "Exnons, 
Omil- Inaceus| Er- pe- [= 2 > . 
ſlons. racies. rors. fects. ciſins 3 Rex mank oo 
33 22 TI The original anfwer given 
1 EE to this ad queſtion, pro- 
| | * poſed in 27597, the author 
| | ot theRzyosIiToRY or 
i Us 1 EnRoRs not only omits, 
» | x but alſo ſays it was not 
1 * WY . . noticed; which is cer- 
g 8 a 5 I -tainly both an omiſſion 
| L; and an error, and which 
| . 8 therefore is entered in 
e 1 I thoſe twa columns. 
11 RP 1 — {This is/the 2d gueſtion for 
J OO To kd I 1958, where the author 
| 1 1 : | has uſed a double fign 
2 | + I lin che value of the un- 
1 I T6; 25 known quantity, Which 
Fa „ is an inaccuracy, as only 
b. 3 I one of them can poſſibh 
. 0 5 1 4 F take place. He his alfo 
Wu * II omitted a conſtruction to 
KE j FE 2+: E the problem, which we 
r k | think a defect; and have 
n E 1 entered them according) 
5 — — | lone of the conſtructions to 
. :  ] this problem will remain 
= ©, WS as a monument of the E- 
4 1 ditor's honeſty and mo- 
1 1 r deſty; and the demon- 
Ok Iſtration to the other, con- 
SY na ö taining the roots of lines, 
. : is no geometry. See the 
* N I cover of Number 2 of 
1 dhe Miſcellany. 
1— | — r After the ſolution to this 
ARG RAT, : I } queſtion is omitted ana- 
3 I ther which was propoſed, 
a WAY I and was anſwered the 
N > TER I ear after. 
22— —— | 
„„ He has ferne — given 
9 II qa falſe Repoſitory wy 
b: . tion, but has — he 
; | | = original ſolution from 
true to falſe. See the cc 
| ver of Number 2, 
ES. 1 cellany. 
126 1 wn | wn | wn {| d ſoluien 
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Merones's Anfwer. 


To anſwer every part of this problem at large, would. 
require too much room : I ſhall therefore only explain the 
method of calculation : | | | 

1. Compounding the earth's motion, with the projectile's 
motion, I find its true velocity to be 6'r1228, at an angle ot 
elevation (above the horizon ſuppoſed at reſt) 29® 23, 
making an angle with the meridian 469 227. | 

2. Ry propoſition 15 and 17 Princip. I. the latus of the 
orbit is = g301'53; the tranſverſe axis of the elliplis = 
7252*42; and the periodic time = 4h. 29 m. 

3. By meaſuring the area of the ellipſis, and part cut off 
by the earth's radius; the time of the flight above the earth 
will be found 4 h. 8 m. 32˙4 8. in which time it comprehends 
an arch of the earth (between its riſing and falling) = 
2089377. | . 

4. Therefore, by ſpherical trigonometry, the body falls 
in ſouth latitude 28® 48“; and the difference of longitude eaſt 
is 2269 297, from the point of projection ſuppoſed at reſt. 

5. But ſince the earth's motion in the time of the flight, 
transfers the place of projection 622 23' eaſtwards; therefore 
the place the body falls in will be in 164 6' eaſt longitude 
from the place of projection. 

Mr. Dunthorne, Mr. Rariſbay, and others have attempted 
the ſolution, but not with the ſame ſucceſs. In a queſtion 
fo curious aad intricate, it is very ſurprizing, that two per- 
ſons, at ſo great a diſtance as above 200 miles, ſhould ſo 
preciſely agree in the numbers: This ſhews, that, in theſe 
things, Mr. Siangſon's Eſſays, &c. come up to the ſame per- 
ection of the wonderful Sir //aac Newtos's Principia. 
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I. QuesTION 219 Cenſtructed. [Which by miſtake 
was omitted in page 135] | 


ConsravcTion. Upon PE deſcribe the ſegment of a circle- 
apable of containing an £ of 609; and having completed the 
cle, from F, the middle of the lower ſegment, through R draw 
> line to cut the circumference in B; join the points P, Band E, B. 
ad 4 FBdraw DL, cutting EB and PB in C and A, and ABC 
mil be the triangle whoſe area is required. For the Z ABC 
deing, by conſtruction, 60, the £ FB E = the half of it or 
de, and the £ DLB a right one, the . BCL will alſo be = 
0, and of courſe the A ABC cquilateral. N 
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* VI. Qursriox 224 anſwered.by Mr. W. Daniel. 


From an analytic proceſs (which ſhall be publiſhed elſe- 
where) is. deduced this 5 rn, 
theorem. The ſq. root TH 


of 1 — + 25*; that 

is, // 168r 026 = 41 near- 2 | 177 
iy, made more by (5) half 172 2 E 
* 


2 compared iſtances, 
make 46 leagues, the diſ- 


tance between the ſouth A | | 5 
and middle port; and leſs / „ 5 2, AUR 
by (5) half the compared . 


diſtance = 36, between 

the middle and north PHAD\ F 

port: therefore 82 leag. N * - 

is the diſtance run. The | [7-8 

area 796 — w 25 gives 

3184 = PE the perpendicular. Which ſquaxed and __ 
rom 


* 


* es 
2 * * —_— — 


* VI. QuesT10N 224. 


-CoNSTRUCTION. Since the perpendicular of the A NES is 
given, being a 3d proportional tio 4 NS and the fide of the ſquare 
expreſſing the given area, the triangle itſelf may be conſtructed by 
prob. 16 of S1MPsoN's Algebra, ad ed. Or, perhaps, more ele- 

_gantly thus: At N to NS erect NG =.the. given perpendi- 
cular, and continue it to H ſo that GH=NG; with center & and 
radius SK.=SE NE deſeribe a circle; then by prob. XI1 of 
Mr. LawsoN's Tangencies, find the center of a circle which ſhall 

touch that already deſcribed, and likewiſe paſs through the points 
and , and that center will be the vertex of the triangle. 

Buy either of theſe methods the A being deſcribed; on ES pro- 
duced and parallel to NS take SC and CI proportional to the 
uniform velocities with which the ſhips move from S and N; then 
on an indefinite line drawn through the points D, S, let fall the 

NF, and complete the parallc'ozram NF BA, ſo will BA be 
the minimum ſought.— For conſtituting any other parallelogram 
Nfba; then ſince, by ſim. As, $b : bf or (Euc. I. 34) Na :: 
SC: CI, andlikewiſe SB: BF=NA :: SC: CI, the points 
b$ and à, B and A will be contemporaneous poſitions of the two 
ſhips; and by Euc. I. 18, N or ba is greater than NF or BA. 
Had BA been required of a given length, NF need only have 
been taken equal to that length, and, it is manifeſt, the remainder 
of the conſtruction would haye been performed as above, 


11 op, my r 
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from the ſquare of SE, leaves 1102'2144, whoſe root is 33˙2 
= SP. Let B and A repreſent two Ong poſitions 
of the ſhips; and their motion at B to that at P; as 4 to 
54, or as 1 to 1˙375, and we have this theorem; S 
EN SN x 1r375SE+SE 
— 1375*SE +2x1'3715SA+SE 
1375 :: 2195: 8 = SP, which taken from SM, leaves 
19˙82 = PN. Alſo SP - SA leaves1538= P.. And by 
47 Euc. r. AE = 34'11 leagues the diſtance of the ſirit ſhip 
from the middle port, when ſhe: brings her ſtarbourd tacks 
on board. Then by trigonometry, £ NSE = 43% 47. 
Therefore the courſe of the ſhip S to E was N. E. 1 13* 
northerly; and the . PEN= 27 51': -. the ſhip bears 
from E to M, W.N.W.5* 21 northerly. Laſtly, the (ALP 
2 2153“. Hence the port A bears from E, W. S. W. oo 34 
welterly. 


= 21˙95. And as 1 2 


The Propoſer, Mr, Farrer's Auſuer. 


Let zm = MS Fo leagues; 22 =SE -E NM 10; 25 
=SFE + EN ſought. Then w2 + y = 4 ſum of the; ſides, 
n T= SE; y- EN; thence having the 3 ſides the 
ſquare area will be'm +yxy—mxm—nxmo+n; that is; 


. Ne: 2 ; * | 

| j—m) erz erg, er leagues? 
and SE = 46 leagues, and EN= 36. Hence the courſe on 
the larboard tacks is N. 4348“ E. and the diſtance 46 leag3 
and her courſe on the ſtarboard N. 629 11 W. and the dii- 
1 tance 36 leagues. 

f Now, let A and I repreſent the two hive at their neareſt 
U approach, and let fall the perpendicular BD; and put q = 
ts line S; p = its coline; 5 =5'5s; = A miles; 4 = SN: 


* and z = 4 IN ſought. Then'd — z = AS; and (per queſt. 
4 (trite: =D; and (by tig.) x: = opt DS 


4 F 


* AD , ſubſtitute 5 1E; then AD 
s 4-5: And (by 47 Euc. 1.) 4D* + DB» = AB* 


= IEEE + dd —2dbz br, which muſt be a mini- 


. . 8 2 FrZ2Z > Fo ' . ® Sy We ae 
num, and its fluxion —— — — 2 + 2hhbzz = o. 


O2 This 
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This reduced gives 2 777 =29'5698 leagues = AN; 
and SA= 204320 leagues; SHB = 215053 leagues. And 
the middle port bears from the firſt ſhip, when ſhe brings 
her ſtarboard tacks on board, ſeuth 66? 52! weſterly, and 


diſtant 34'62 leagues. 2. E. J. 


This queſtion was anſwered by Mr. R. Heath, Mr. Robert 

Robinſon, Mr. John Fackſon, Mr. J. Terey, Mr. Edav. Croſs, 
Mr. T. Ramſbay, Mr. J. Powle, Mr. 7. Turner, Mr. WW. 
Spicer, Mr. T. Bird, Mr. Walter Troit, Mr. Ri. Gibbons, 
Ens Rationalis, Mr. J. May, Mr. f. Hemmingway, Mr. 
ich. Piercy, Mr. Proctor, and others. | 


VII. QuesT1oN 225 aſavered by Mr. John Watts, 


The ſum of the three ſides (per queſt.) = roo, 

CAB = 5e) and from CCOB = 1109 

The angles 4 ABC =- + the point Co A = 120 

'ACB=40 ) O within CAOB =130 
Call CY unity (1); then per trig. as s. ZA:1::s. LC: 
AB = 2266, and s. (A: 1: s. (B: AC = 1130s. 
And the ſum of theſe three (proportional) ſides is = 3*3671. 
Whence by ratio, or proportion, | 
As 33671: x :: 100: 290786 BCO Let x and ex- 
3273671: 1˙2266 :: 100: 366538 = BA ͤpreſs the number. 
33671: 11305 :: 100: 33'674 = AC of degrees in the 
angles ACO and BCO reſpectively; and 5, thoſe of 


3A O and C4; v and , the angles 45 O and CB O. 1 


Then x + 92 = 709, per queſt. And 9: + 110 + 5 = 1380 
(by 17 Euc. x.) . m + £= oe; confequently x is = -. 
Again, y +2 = 50; and x +130 +v = 180; ©. a+v= 
50; conſequently v = y. Whence if x and y denote the fine 
and coſine of the ZCB©; c and n that of ABC; then 
will cy — n expreſs the ſine of the angle 4B O or C - S. 
© | | n 


— 


* VII. QursTiON 225. 


The A ABC itſelf may be determined by the conſtruction given 
ta prob. 44 in the Mathematician, or by firſt deſcribing a triangle 
ſimilar to it; after which, if on A B and AC two ſegments of circles 
capable of containing Z's = to 130 and 1209 he deſcribed, their 
point of interſection. will, it is plain, give the place of the ſpring: 
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And (per trig.) s. A CO ( CB (4) :: s. £CBO (x) 


: 5 = OC; S. C AOC (c): CA): :s. C. IO (cy - xm) 


E22 = ©C. Conſequently — — — ; 


which, out of fractions, is pony —pxmn=xhec; * pony 


Re + prin _ k& mM 


3 * 18 
= xkc +pxmn; and "2 72 


cotangent of ZCB©. And - = 1751866 & anſwering in 


the tables to 33 210. Therefore the angle 15 O26 21'3 
whence (per trig.) is found 
Chains Poles 4. „ 


© 1=21'383 = 85˙5283) AOB=15 x 38'96* 


OL =18%917 = 75*67c9 > The area of F OCG=15 x 39'ig 
©C=17 431 = 697242) CO1=16 0 22˙31 


the content of the whole field {BG = 47 o 20'46 


Mr. Joh Jackſon's Anſwer, : 


Calling 4C (a); 1B (b); BC(c). And finding the ſides as 


above. Putting 4 =s. QC =CB A, and 4=cotine; 1 22 
s. ZCOBS; and s = 403. Then y=s. 430242 


£10; i =2 = coline; and tang, = —— =q5 


BD 
x S. CBOS ACO. Then : :: x: CO. and 


m4: 1: = = CO; conſequently — = —, ©. „ 


718” 2 2 
any | any anyw | 
— , and mz dy = -—: tranſpoſed, 1:32 = — + 4 
em? 7 n * cu * 

any + cmdy any + demy z an++ den 

_ , 8 nd 2 — a — — —— — 
CM 2 Sea 

an + dom 


cu 


Fan + | 
= «/ ; conſequently 7 = 


2 7 


2 555 . BOA = 20609 33. Whence the lines and arcas as 
abov | 


E. 


This queſtion is very elegantly ſolved by Mr. Turner PE Ye 


Mr. Farrer, who lay there's one of the ſame fort in Rexuyne's 
Algebra, ſolved there two ways, but in'a tedious and clum- 
ley manner. Mr. K. Robinſon, Mr. T. Robinſon, Mr. Hart- 
feld, Mr. Williams, Mr. Chapple, Mr. Ramſay, Mr. Poaule, 
Mr. Heath, Mr. May, Mr. Bird, Mr. Hajtiigs, Mr. Aisg- 
an, Mr. Trett, Mr. Filgrim, Mr. Gibbons, and tome ochers,. 
have in various methods given ſolutions to this queſtion, 


O 3 The 


— d — 4 * * 
is Ln re — — 8 
. 


* 1 Iv * — — e * gh —— 4 avs 2 N 
EAP . ̃ ⁵ . a Oo Oe 


= 1˙999 6.3 


— — — 


- Py 
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The Paizs Qurs riox ſolved by Mr. Ant. T hacker, 


Putting x = F/V the focal diſtance, and proceeding with 
the nature of the parabola, we get x =25 F, . B 
50, and DB = 70'71. | 

For any variable abſciſſa put x; and y for its correſpond. 
ing ſemi-ordinate; p for the latus rectum; then will px =; 


expreſs the nature of the curve DF; -. 4 ** + 72 = 


5 V p = the fluxion of the are DV ; whoſe flaent 


is 25 % + * 1. = the length 


of the variable arc, which when y = 79*71 is 898914 = , 
the half of which 449457 is = the arc A; which call z, : 


e then will + 7 + 47 : 
L. „ 21623 and —— X pp = 643x; or if for p bee 
| 3% out - | 

put @?, then (x(t) = — + 4343 L. bh = x6z; and 5 
1 3 IN "ER b 
(2d) 5 — = 4x; whence per (1) equation 4 21 
— +2 þhag SE ha + bhta by 
PEE . W 4 on rene; WH 
2 +4h* +2hb 1445 „ la 
conſequently 3—3h* —i2h* L. © 222555 hence * de 
' $4 — 1254 L. 5 — 125 L. - 1 o; which in fluxions, 
and each term divided by J, gives 645 — 843 — 41. 5 
— 24% L. „ — 14% . 4. And proceeding according fo caſe * 
iſt, p. 81 of Simpſon's Eſſays, we get (if no miſtake be made) ſer 

| 8 
4133926; and from the equation — 5 3 49 L. h ” 
„ CEE AER 4 dr 
12, is had p r LIFTS = 31˙6 Kc. And the = 


area VSA = 616 ncarly, | 


Merina 


2 


put z= H. L. of => + of 1 + , and then a/ 1yy + 2 


3 
comes out 2 = — 1+ 
— 
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Merones anſwers it thus : 


In the parabola DY we have 2/ B = DZB:, and 
175 X DB = 14737 > whence DB = 4999˙92; VB = 
2499 96. 3 

In any paraboſa, where x = abſciſſa, y = ordinate, a = 


latus rectum; the flux, curve =;x/ 1 + 2, and the 


eurve = DA 1 ＋ 12 H. L. = + * 1 + =; 
therefore VD = 898918, and VA 44˙94 59. Let a para- 


| bola be ſuch that xy = 1, and the curve a minimum; ex- 


punge à out of the foregoing expreſſion of the curve, and 


aa 


5 8 7 

72 . " fl . f hi f 

+ — is a minimum; the fluxion of this made S o, there 
4 | 


2 


4 | 2xx — — \ 
5 3 MI+4x H. L 


2xx +I +4x*; whence by reverſion! of ſeries, x = 
986408; y = 101378; the curve 14787; and in the para- 
bola A/, where the curve is 449459; we ſhall have VS = 
299823; S. {= 30.8142; and the area/{7S = Sr. 

This queſtion has exerciſed the faculties of a great num 
ber of perſons verſed in the moſt abſtruſe and higher parts 
of the mathematics, has occationed a good deal of ſpecu- 
lation and controverſy; and the beſt of artiits have been 
doubtful, whether it is poſſible to be ſolved by any ſcientific 
method; nor can I apprehend I have received any ſuch ſolu- 
tions, unleſs theſc two above. X 

The latter by Merones, a perſon ſo profound in theſe ſci- 
ences, that he is equal to the moſt arduous taſk; by his dif- 
ference between the abſeiſs and ordinate ſeems to be right, 
yet do not readily enough comprehend his proceſs : And as 
J have Jong wiſh'd 1 could diſcover who he is, or how to 
direct to him; I would now heartily beg that favour, and 
that he would pleaſe a little further to exemplity how the 


3 ; | 
expreſſion above, My | 27 + _ + 1 put inte fluxions 


| 2XX — womens 
makes 2 = "0 +4x*. 


The 
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The propoſer Mr. Turner, Mr. Heath, Mr. Farrer, Mr. 
Dunthorne, and ſeveral others (in their ſolutions) make the 
abſciſſa and ordinate equal, which though it does not much 

differ from the truth, yet is not really ſo.* | 
Mr.. 


at. 
** Py tt — — 
— 


* PRIZ E QUESTION. 


The Diary Author having as above expreſſed a deſire of having 
ſome parts of the ſolution by Merones (Mr. Emerſon) explained ty 
him, and it no where appearing, that I know of, that he received 
any farther account of it; I think it my duty, as au Editor, to ſup- 
ply a perticular explanation of the ſaid ſolution; notwithſtanding 
the Editor of the Repoſitory has thought fit to paſs this Queſtion 
by in ſilence; though his declared intention at the beginning was 
to © ſupply deſects by rendering the Queſtions perfectly clear, and 
their ſubſequent anſwers as caſy to be underftood as the nature 
of the ſubject will admit.” 5 

The firſt principle of the ſolution is to find the curve a mini- 
mim under a given area, inſtcad of the area a maximum and the 
curve given, as in the queſtion, which is the ſame thing. Mr. 
EMERSON aſſumes another curve ſimilar to the curve required, 


* a 
wltoſe area is os or xy i; and if a = the parameter, then ax 


. 1 8 
2 + from theſe two equations we have ., and a2 fr 
* 


| 


$17 Mb: 
. 4 FR | 
the curve being Ay. + 427 +1ax8 L. Z + Vit — 
- 


a 


2 © | » * . | Gs 
by writing )) for @ in this expreſſion, it becomes 42 „ 


p 3 2 4 op : 
* 2 * 9 + A. +27 = a minimum; the fluxion cf 
which being found in the common way, and made = o, the equa- 


| . "ve a — 1 : 2: ws 2 | p | , 
tion gives 2 or H. 57 =o Ve 5 75 V chat is 


4 
, 
3 = HR L. “ 


2X 


3 

a/ 1/+ 4 x+, which thrown into a ſeries, and reverted, x is found; 
theucc y, and the curve. Then, by fim. figures, he proportjons 
s, as the length of the curve thus found is to the length, given 
the queſtion, io is x and y here found, to the abſciſſa and ordi- 


nate required. 


tting x inſtead of : ) 


alſo L= 1 xx: Now the general expreſſion for thelength of 


a Y Sch :w=£ w «a 


VG O_ 7 WS. 


- ſible in our iſland. The. firſt of the moon, May the 8th. 
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DV | VA | SA SV SVA 
Mr. Turner 89˙89 [44˙945 30˙39 615'7 
Mr. Heath 89˙891444˙9457 30˙3905 |615*721 
Mr. Dunthorne 4494 30˙39 16157 |} 
3 S A 30'814 (61 . aF: 
Merones — [449459] s 29982 $'92 . 


If any ratio could be found between the ordinates and 
abſciſſas, then this problem might be ſolved by a ſimple 
equation; but: as the nature of ſuch curves. do not admit of 
that, it ſeems impracticable. 


Of the Eclipſes in 1742. 


Within the. ſphere of the earth's orbit will happen four 
eclipſes; two of the ſun, and two of the moon; but all invi- 


near noon; the ſecond of the ſun, May the 22d, at 12 h. 30 
p. m. the third of the moon, November the 1ſt, 27“ p. m. and 
the fourth of the ſun, November the 15th, at 18 h. 16“ p. m. 


New Pneſtions. 
I. QuesT10n 226, by Mr. Tha. Ramſay. 


I'm in love with a damſel who has beauty in ſtore, . 
Beſides a large portion : — Her charms I adore; 
Her eſteem and affections at length I've obtain'd, 
But her father's conſent, as yet, is not gain'd, . 
Unleſs the conditions below I fulfil, 
Which is a taſk far ſurmounting my ſkill. 
He infiſts that a method I to him make known, 
How t) find the content of a field of his own, 
Without any more data than what he deſcribes, 
I muſt find the ſaid * area, as alſo the ſides. 
A triangular form is the ſhape of the ground, 
The hedges as ſtraight as moſt are to be found: 
Without the ſaid field grows an oak and a pine, _ 
Betwixt which faid trees, if one ſuppoſe a ſtreight line, 
To one of the ſides it would Srailed. he, | 
As he ſays himfelf did accurately try. 
If the held's longeſt fide extended ſhould: be, | 
Juſt eighteen chains farther, it would touch the oak tree: 


* The,arca to be a maximum, 


* 
", 5 
. 
74 
* 
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11 
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The pine in a ſtreight line lies with the third fide, 
Diſtant exactly twelve chains, whien 'twas tryd: 
Moreover the diſtance betwixt the ſaid trees 

Juſt forty chains. And now, ladies, pleaſe 
Some aſſiſtance to lend, my-comtent it will prove: 
Delays being dangerous in matters. of love. 


II. QuesT10N 227, by Mr. Peter Kay. 


Suppoſing a pendulum, whoſe length is 29˙2 inches, and 
its bob or weight 27 pounds; to find at what part of the rod 
of that pendulum; a weight of 'one pound muſt be fixed, fo 
as to have the greateſt effect in accelerating the pendulum; 
or, ſo that the time of the vibration may be the ſhorteit 
poſſible? The rod itſelf being ſuppoſed void of gravity. - 


III, QuzesT10n'228, by Mr. J. May. 


The great inundations we have had here lately in Holland, 
has laid above ſix hundred thouſand acres of land under wa- 


ter; and hath ruined and waſhed away the boundaries, that 


it is almoſt impoſſible again to determine each man's poſ- 
ſeſhons; but to help a friend, and prevent diſputes, your 
aſſiſtance is deſired. 


He had a piece of land, TFP D, which was divided into 
two equal parts by the right line VF; of which the part 
ADVF was a geometrical ſquare; and the other part /PF 
an apollonian parabola, / the vertex, and F its focus: but 
all was defaced except the ſide 4D; which we with ſome 
difficulty meaſured fifty-two chains. So that to fix the 
boundaries again there is required the lengths of the ſides 
VP and FP: It is alfo expected that the points , F, P, &c. 
be determined by a geometrical conſtruction. | 


IV. QuzsTion' 229, by Hurlothrumbo, 


r an homogenous fluid, equal in denſity and mag- 
nitude to the earth, to revolve uniformly about an axis; ſo 
that the greateſt diameter thereof may be juſt double the 
axis from pole to pole; to find the time of one entire revo- 


lution; with a general theorem for the ſolution of other 


queſtions of this nature. 


V. Quzs- 


* 
. 


Ta 


po 
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V. QuEsT10N 230, by Mr. John Turner, 


Suppoſe the bung diameter of a ſpheroidal caſk were 40 
inckes, and its diagonal 48 inches; it is reguied to find the 
head diameter of the leaſt ſpheroidal caſk poſſible, having 
the aboveſaid dimenſipn; and us content in ale gallons ? 


VI. QuesTt1ion 231, by Mr. N. Farrer. 


On the 20th of December, 1740, at ten minutes paſt eight 
at night, J obſerved two noted fixed ſtars on the meridian; 
the difference of their altitudes thirty-ſeven degrees; and at 
ten o'clock I found their azimuths 31 4c“ and 6145“, both 
weſt, and their difference of altitudes 32%. Quere the lati- 

. kude of the place of obſervation ? ; 


| VII. QuesT10N 232, by Mr. Ant. Thacker, 


If x3 + yz? — g945yx o expreſs the nature of the curve 
AM, and 450400 be the area of the ſpace /MP, it is re- 


| quired to find the area of the greateſt parallelogram that can 
0 be inſcribed in the ſaid figure {1 P? 
Is ; 1 f 
1 VIII. QuesT10N 233, by Mr. Rich. Piercy, bo 
Ir _- 0 
Tf x8 x z—x|* = y; when 7 is = 1000, required the 7 
0 ralue of x, y being the greateſt number that poſſibly can be. 1 
rt | » 
5 IX. QuEsTION 234. 2 
U | 3 ; 
ne A father at his death bequeathed to his daughters theſe Mi 
he POrtions, VIZ. 1 
les To the eldeft he gave * of 1c00 pounds. 2 
ec. To the ſecond * of 1c00 ponds, "/ Mi 
To the youngeſt ' of Icco pounds. 790 ? 
How much was each daughters's portion? „ 
5 _— 
Tie PRIZE QuEsSTION, by Mr. Heath. | 2 
35 Vincit amor patriæ. 7 
wa Where, with his fleet, our noble patriot ſails, ? 
her Succeſs o'er all his conduct ſtill prevails; ; 
25S Intent on public wrongs, he fiems rhe tide 1 
Of Spain's oppreſſion, inſolerce, and pride: is 
| | Brave, 
s- | 


” 

8 . 

©. : 5 

* — oo tees « wy * 
WPF. — —. — V*. 
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Brave, generous- minded, not to be withſtood, 
A hero conqu' ring for his country's good. 
Nor could vain boaſts their Porto Bella ſave, 
He took it, as he was reſolv'd to have: 
His thund' ring cannon rend the liquid ſky, 
Hot iron balls the iron caſtle try, | 
And ſtorms of ruin round the harbour fly. 
Pour'd on the land, behold each honeſt tar, 
With {word in hand, aſcending to the war, 
Their country's wrongs are boiling in each breaſt, 
Bold in revenge, dauntlels, all forward preſs'd. 
The Spaniards, aw'd, and in a deadly fright, 
Shrink back for —_ to the woods in fight, | 
And leave the Engliſh maſters of the fight, 
While loud huzzas from deck and ſhore reſound. 
And the glad victor with applauſe is crown'd ! 
Th' obſcuring ſmoak uncui]s itſelf in air, 
And Britiſh heroes bright in arms appear | 
The conqu'ror now, as wiſdom does approve, 
Divides his treaſure, and withal his love : 
With love and joy each Britſh boſom burns, 
And in new conqueſts all expreſs returns. 
Chagre is conquer d America does ſhake, 
Spain for her wrongs muſt reſtitution make; 
From ſhore to fhore the victor bears command, 
And Vernon! Vernon! rings through all the land ! 
Whoſe actions an immortal record claim, 
Amongſt his ſhining anceſtors of fame. 
Late * news I've heard, ladies, I with it true, 
And as your hearts are there, ſo muſt all you. 


The QUEST10N. 


Admiral Vernon failing on a ſouth courſe, from Jamaice 
to Carthagena, ſees Don Blaſt right before him, ſteering 
due weſt, along the ſhore. He now continually bears directly 
upon him, in a right line; when coming up with him, it ap- 
pears that the Don had failed 8 leagues during the chace, 
and that the ſaid admiral was 7 leagues diſtant from him 
when the chace began: Now, ſuppoſing each ſhip's motion 
to be uniform during the whole chace, to fad from thence 


the diſtance failed by Admiral Vernon. 
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* 
Queſtions anſwered. 


I, QuesTION 226 anſwered by Hurlothrumbo. 


LI DP= a= 403; 04 b=18; 
AD =(PC) = emu, and 0D =x. Then the area of 
z c2+2þ?x* +202 x2 — b4— 4 — 44 


the A 40 L is V 1 i 


therefore, as xx (O0 =) 

4 (AC? E : the 
{aid area: the area of 
the A. ABC, which, by 
the queſtion, is a maxi- 

a — * 
mum; . — X 
x4 
26*c2 +2þ2 x? + 2c | „ 
—þ4 —c4 — x4 is alſo a maximum Whence a / ec 
— bh + Tec x ax? - / ec N So: from which the 
value of x is found = 76986; AC=32'3014; BC 503473 
.1B S i 52; and the area 61 4. 27. 9p. 


7 


Merones's Anſwer. 


Draw DC parallel to AB; let PC= b,04=e, POmz a, 
PD=x, Then BC SB x 2 —. ABS Ce —, AC 


** — =a=—x3; 5 HR t=cc+86b6: 


Then, by the rule for ſinding the area from the three ſides, * 


= ä 
1 = — X 4 = = area a max. this in 
luxions, and reduced, gives x5 Xx - at x? 141 223 0 
and x = ˙698, and the area = 615˙57. 


This queſtion is truly ſolved by the propoſer Mr. T. Nor- 
fa;, Mr. Aut. Thacker, Mr. Hemmingway, Mr. Farrer, and 
Thi, Coauper, bv a proceſs much alike, But as I was at 
Diary Math. Vol. II. P ſome 


% . 
% 
4 = > - 4 _ — „ — — 
— 7 3 a: W-- - 3 * 
E 33 — „„ s 
- "a Seo or n — . 2 * 


” 
Re . = — 
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fo me trouble in ſolving it in a methed different from any of 
them, before the receipt of theirs, I will, for variety's fake, 
here give it, though I don't think it at all better. 


AD = PC=12; AO=18; ON =2x. The ſum of the 
three lides is 30 + 2x, half ſum = 15 + x, the difference 
between half ſum and three ſides are 3 + x, .x — 3, and 


25—x; then a 15 + x 1 1 27 XxX F-3 2. i. e. 
Vai z —x* 2025 2, the area of CA 2. But as xx 


20 - K* 
2 :: 20—xV : z * ——— = area of the A ABC= 


% — 


a maximum; which in fluxions is 2 x 20K “- 2X2 x 20=: 
* XX — 2 2 * 10 — . = o; which divided by x * 20. 


gives x * 20— Xx — 2XZ * X — 2X2 X 20 — X = o; or 
a0 2x — 2 XxX 40x z = Oz . 202 Xx —ZxX = AOox Zz; 2 


40 * 2 b CY » 1 * 
= ; but 234x 2 — x* — —=2*- in fluxions 
20x — xx! 345 1 28 a 
* * „ 
234 Tx —2xx3 . 40x2Z 
l — 2 2; conſequently - = 
oe 2 e y 20x — Xx 
0 0 | | Wt | 
234xx —2xx? | No 202 11x — xX 
| 20X—Xxx 5 


2 20 z Zz II X— x 3 — X37, or 20x 234x? Æͥ 1 2025 
= 117x - x? x 20x *; in numbers is 4680 & — 20x4 
— 40500 = 2340 — 20x* — 11141 + x5; ordered, is 
x5 — 119x3 — 2340x*? + 40500 = o; from whence x is 
_ Found = 38493, and ax = 76986 = O 2, 


II. Qv EST _ 227 anſwered by Mr. Kay. 


Put @ =the length of the. pendulum 29˙2 inches; av = 
weight of the bob 27 pounds; » = the weight to be fixed to 
the rod = x pound; and x = the required diftance thereof 
from the point of ſuſpenſion ; then the diſtance of the center 
of oſcillation from that point will-be — , which by 

: ; 3 x9 5 
the queſtion ought to be a minimum; and therefore 2x xv 


—— — — 4 
aw + xv — vx x aaw + xxv = o, whence x is = 4 


auay -F awyv — av . 
X * * X = 144686 inches. 


Mr. 


1 
1 
i 
2 
* 
b 
7 
6 


ADV PFA (by book 1 prop. 30 Newton's Princip.) be the 


chains. And the points J, P, and F, will be determined by 


vo. o. QyYESsTIONVS ANSWERED. 155 


Mr. J. Watts. 


The momenta of all moving bodies are as a rectangle ot 
their celerity and maſs, and the celerity of a pendulum as 
its length, &c. Then the center of oſcillation of any com- 
pound pendulum (by Colin Mac Laurin's Fluxions, lib. 2, 
p. 453) is equal to the ſquares of the diſtances multiplied 
into their . weights, and their aggregate divided by 
the ſum of the momenta; therefore [the anſwer as above}. 

This queſtion was anſwered by Mr. Ramſay, Mr. Farrer, - 
Mr. May, Mr. Sharp, and Hurtlothrumbo. 


III. QuzsT1ON 228 anſwered by Hurlothrumbo 


Upon the given line AD deſcribe the ſquare 40 F., 
and from the focus F., | 
and vertex , the para- 7, 
bola VP; biſect FV with 
the perpendicular HG, 5 
and take HG = 3 AD,- 
and from the center 5 
with the radius G de- 
ſeribe the cirele V PF, 
and from the point P, 


where it cuts the para- 
bola, draw FP, then will 


£gure required. | | —_— 
DLIn this fig. a line drawn from F to P is omitted, which* ® 
the reader may ſupply.] | 
Anſwered by Mr. Farrer. 
Let mn 4 chains, x VB; then z—x = F. 
and, per conics, PB = 24y/mx, and the area of Y PF = 
7 ms + n = Nn = mm; this equation reduced is 
„ + 6 + & — 991? = 0; hence x = 3477161, 
BP =85'044, FP =86'17157, and the arch VP = 93"744% . 


the following conſtruction. 


Let HG = of VF biſe at right angles the fide of the 


ſquare, and on the center E, with GF deſcribe the circle. 
which will cut the curve in B. wes 


P 2 Mr. 


256 
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Mr. J. May the Prefeſer, 


1733. 


After an analytic anſwer, gives this geometrical conſtruc. 
tion: Having xx 449 from the property of the parabola, 
and y =6a4a—3ax; then yxx = 4ayy, and yxx = baarx 
— 34xX, Whence 44 = 6aax— 3axx, divided by 4a 1s 
Jy =3ax—3xx, for 3x x put its value 3ay, we have yy 
24x—34ay,to which add xx=4ay, is yy+xx AXT 40 
an equation to a circle, and y=ia VA ++4x; put 
the ſurd = o, then is y = A4; biſect F in V, and draw 
HCI perpendicular to F, in which the center of the circle 
will be; then x =1a VIaa; make HG Sa; draw 
VG, this is VIZaa and the center is G; put x So, then 


VF 


ay To, and y = 44 = 4a, or y=0, or = a, then 
are two points in the periphery. On the center G 


with GY, draw the circle which cuts the given parabola in 


the 


Mr. Powle, Mr. Hemmingway, Mr. Ramſay, Mr. Watts, 
Teague of Exeter, and others anſwered: this, (which is in 


required points. 


Sir Iſaac Newton's Princ. prop. 30.) 


Let er be the time wherein a body would deſcribe a circle 


IV: QuesTroxn 229 anſwered by the Propeſer. 


about the earth, juſt above the ſurface, by means of its own 


gravity = Th. 24' 45”, and let a be the arch of a circle whoſe 
radius is x, and ſecant 7, ſuppeſing the given ratio of the 
equatorial diameter to rhe axis be as x to r. 
Simpſon's Mathematical Diſſertations, we ſhall have 7 x 


2 Vn 1 


un 2x 34a — 9un— 1 


Then by 


— for the exact time of one en- 


tire revolution; which therefore, when ꝝ = 2, or the equa- 
torial diameter is juſt double the axis, will be 2h. 31 20". 


Merones's Anſwer. 


Let r = earth's radius, F = 16rs feet. That the equi- 
noctial diameter may be double the polar one, the centri- 


fugal force muſt take away half the gravity; to 


do which, 


any point in the equinoctial mult in 1“ deſcribe the arch 
whoſe verſed fine is 4 /; or, which is the ſame thing, the 


arch itſclf will be V/; and the periodic time 3*1416 N 


Seen _Þ our 


CC I 


— 


r r 
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= 714) = 2h. ſerè; and therefore the body will revolve 
12 times as faſt as our earth. But to give an accurate ſolu- 
tion to this problem, the decreaſe of gravity ariſing from the 
earth's figure, ought to be taken into conſideration; but this 
would render the calculus very intricate, and too long for 


this place. 


V. QuesTIoON 230 anſwered by Hurlothrumbo. 


b, and half the/ head diameter = x; then the content will 


bh . , 
de ERS X aa — b- x} ale gallons, which by the 
n is to be a minimum. Now by making the fluxion 
of = _ X 8Yaa—b+x\*, or that of 2654 +xx}* 
xna — b+x}* = 0; we get 2a*x — 2565 — 4b*x — 5bx* — 
3x3 So; that is, in numbers — 16000 ＋ 3008 x — 100 x? 
— 3x3 = 0; whence x = 7'$5, or x = 12'63, or x =— 53's, 
but none of their roots is the required value of x. | 

For let BDFH be a curve, whoſe abſciſſa AC is x, and - 


. ordinate 10 xn xag—bo+x*,- 2 14h | 


and it is evident that when the ordi- D # 5 ; 
[Fa — 
till x or- AC becomes ˙85 (becauſe till 8 5 7 


1 
then its fluxion, or — 16000 — 3008 x 
— loox - 3x3, is a negative quantity) after which it in- 
ereaſes till & becomes = 12:63'(the fluxion being affirmative) 
and then decreaſes again continually, till x arrives at 20, its 
greateſt value; in which circumſtance it will be leſs than in 
any former poſition, as will eaſily appear upon trial; there- 
fore the head diameter is equal to the bung diameter indeſi- 
_ nitely near, and the required content 236˙468 ale gallons. 


Put the head = a, half the bung diameter = 29 


nate of this curve is a minimum, the 
caſk will be ſo toe; but it appears, 
from what has been found above, that 
the ordinate CD grows leſs*and leſs, 


Mr. N. Farrer's Azfwer... 


If ½ = 40, # = 48, y = head diameter; then _ 2 is 


the baſe of the right-angled triangle, and (per 47 Euc. 1) 
Hun — = = ſemi-lcength. Let 42 — mm 
P 3 | d; 


— 


* — 8 "= * . 2 — — „ 
2 a * * * — 4 - WS _ m_ 
* - TW, Ns . 1 2 . * — - - - 
en ie i i > = . ; — þ 2 | 
AO . * — = 2 * 2 CH > 1 * F 
" 


*L 
1 7 
—_ _ 


— . 3 ww. A 
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= d; then its length is Vd — 2my — yy, and its ſolidity 
= 2 iin ＋ jy X d — 2my — yy x 2618; whoſe fluxion 


| | | Vd— 2 55 
= o. Reduced, 343 +5my* ＋ ammy —2dy ＋ 2 . 
Hence y'= 15701465 = head diameter, 78*187894 = length; 
250'174 ale gall. the content. And farther obſerves, 

1. The caſk will be greateſt when it becomes a ſpheroid 
(whoſe length is then 87*266 inches, and content 259'28 a. g.) 
and lcaſt when a cylinder (length 53*'066, content 23646 
a. g.); therefore the queſtion, properly ſpeaking, does not 
admit of either maximum or minimum, for the leaſt ſphe- 
roidal caſk will be infinitely near the cylinder, and greatclt 
near the ſpheroid. 2. If the length be 76, the content is 
25 218 a. g. If 84 inches long, the content is 252˙8 5, between 
theſe two the leaſt is that found above. 3. Between this 


leaſt and the cylinder, there is another, whoſe capacity i 
a maximum. 


2) x /d — amy :—yy + 2MmMmM + yy * BS e 


Mr. Hemingway, 


After his anſwer, remarks, That when. any expreſſion 1s 
put into fluxions, the roots of the equation determine to 
many limits of increaſe and decreaſe of the flowing quantity; 
whence if there's but one root which anſwers the conditions 
of the problem, we obtain a maximum or minimum ; but it 
there be more than one, the limits thoſe roots exhibit may 
not determine either. In the preſent caſe, if the ſemi— 
diff, of diam. = x increaſes gradually from its firit value 
73749, till it arrives at its ſecond value 12149, the calk 
continually decreaſes from 250'27 to 250˙174; but x ſtill in- 
creaſing, the caſk will increaſe again, till it becomes a whol: 
fphcroud, whoie content is 259*259 a- g. Again, let x gri- 
dually decreaſe from its firſt value, and the caſſæ will de- 
creaſe likewiſe, till it becomes a cylinder, whoſe length is 
537066 inches, and content 236˙47, which is the minimum, 


and may be conſide: ed as the middle fruſtum of a fpheroid 
of an inſinite length. | 


This queſtion was anſwered by Mr. Watts, Mr. Bamfield, 
Mr. Richard/en, Mr. Ramyjay, Mr. Il right, Mr. Robinſun, 
Mr. Oats, Mr. .{nt. Thacker, and others. 


8 2 ct 5 2 — 
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VI. Quay ESTION 231 /elved. 


This queſtion happencd to be over-limited, the Jatter given 
time of obſervation being ſuperfiuous, for it will not agree 
with the reſt of the data; (the hour angle may be only 269 
30, and the times of obſervation 1a m. after 8 and 20 o'clock). 


AB = $1* = 11. at. 


: | dZ—DZ=1n=ad dil. alt. cd 
2 AA = zoo; = diff. azim. ; * 
© | 7P=1x9% e . 
ZPB=269 30 S hour A. x 1 
To find AZ ＋ B and PA. ; 3 
Pat x and y for the fine and co- | 
fine of half the difference of 12 A 


and BA, s and for thoſe of half | 

their ſum. Then, by our new theorem, y E gx and gy -e 
is the ſine and coline of Z., and sy —qx and gy + x thoſe 
of Z; alſo let z repreſent the coſine of .{Z , and d the 
coſine of AB. Then, by iſt theorem, qy — 5x x ay $51 x + 
ijÞqxxiy—gxzx2=d; which when multiplied is 99 yy 
IXI + Z15jJy — Z4qzsx = ds, or dgg +dsis; being 


tranſpufed, 255 yy - —dis , + Zqqux —q 4)”, 


, Zy; —xx = hs x 
" 74 to which add 1, its 
+ 57s 2— 1 
+1= LE ＋ 1 2 13 » Or - 
SS ; SS a + 2x3 — yy 3 
wh, d+2xx—yy rz. . 1 22324 D237 


13 a - I=—Z 


Zy - xXx — 


d+2xx—yy 


„ or 


2—1 
= the yerſed line of TZ ＋ I. 


74* | 16 
74 .16 
148 A 32 Sum 
Whoſever.s 15$1*8480481=2y;j Whoſe verſ.s. is 15 10 5 10 KN 
Sub. 20 ＋ 2X xz g 7287543 multip. by 32 = 8652972 
27% 2d "1192934 rem. gives 2Xx2 = 13148337 
this dbyf-Z = 1337028 gives add 24 = 10972770 
the quotient = 8856064. Sum2d-b2xx2=1"7287543 
which gives = 8 25' 5 =TZ +B7, the half of which 
41? 42! 56% added to halt the diff. 16, gives 57 42“ 56“ = 
42 the greater ſide, and ſubtracted, leaves 25? 4z' 56” = 
| BZ 


— 


10 
95 
1 
j 
| 2 

Ps 
. 


— 
„ — 


3 
8 


as + tt 


260 Lanz DAA. [Beighton] 1743 


Now by putting 2 * = ——== + 


| ein x © 
| = +1. 1009 -* —— o. By trials it is found * 


B Z the leſſer ſide; then as s. 37 : 8. 309 522 8. 37% 42“ oof 
2 8. 44% 44 = PBZ; again, as $. 26® 30“: s. 259 4 f/: 
8. 44 4 : 3. 45 1; = PZ the complement of the latitude, 


1369 4) is the latitude required. 8 


This queſtion has been truly anſwered by Mr. WW. Daniel, 


Mr. F, Spilſbury of Birmingbam, Mr. Fohn Worth, and 


Mr. Francis Parrot. 


VII. Quss r. — by Hurlothrumbo. 


Put a = 945, þ = t50400, PM =y,.4P =x = wy; then 
by writing vy inſtead of  x-in the equa» i : 


tion of the curve, &c. we ſhall have y _ . ov 
. 1 av? and a | AM 
r oe 


2219 420 22 
- whoſe fluent is 


Il 6 
a * 
D which, 4 C 


ani ron 3x1-rvi | 
. je” r 
x and y, will be — + = — — or = + . 
by reſtoring * and y, will * 6 4 EN T 
aa 3 


2x11 3x1 08 


3, and == — x, we ſhall get 16 


| 0 : 
1*512; whence v o, y=500= PM, and x= 400 A. 
Hence the area of the greateſt inſcribed parallelogram P, 
will be found = 92133. 


| Note, This curve, having its equation affected-alike by r 


and y, returns into itfelf, and has its convex and'concar? 


parts exactly ſimilar to each other. 


VIII. QuzsT10N 233 anſwered by Mr. J. Watts. 


Since * x = xis to be a maximum, its h. I. 2 xI.x+ 
| | xx 


IE" On = Nx Lg — — 
s x l. 1 4 = max. in fluxions 3 1 23 


o; Which divided by x is - ＋ l. 2 — 20, i.e. 


225 


19400 — & 


muſt 


0, 
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mult be greater than 800, -: put 80 +2 = x, which ſub⸗ 
1000 


800+2 


{ubſtituted above, gives + 1. 1000 — 500 2 — 


800 * ; s — 
— So; contracted, it is ——— +1. 200 — 2 
1000 — 800 —2 - 800 ＋ 2 

800 + 2 


= o; out of fractions, is 200000 — 10008 Þ 


— 


200 — 2 i 
1600c0 — 6002 — 22 x I. 200 — Z — 640000 — I6002 — 22 
o; or — 440000 — 26002 — zz + 160000 — 660Z — ZZ 
x 1, 260 — 2 = ©; ſigns changed, 440000 + 26002 + 22 — 
165000 — 6002 — 22 „ l. 200 — 2 ; ordered by infimte 
ſerics, is 440000 + 26902 + 22 — 160000 + 6coz + 22x:l, 

2ͤ R988 23 214 AE 
2100, = —= — — — — „&c. 2 03 
200 80000 240000090 6400000000 |; 


or finding the hyp, log. of 200, viz. 52983, &c. its 440000 ＋ 


. | 2 | 
26002 + 22 — 160000 — 6002 — 2Z X: 52983 — 5 


2* 23 
8509 24000000 ? 
+ 5*2983 22? — 005833 23 — *000012529 o; or 6578*%g8:2 
+ 5'2983 22 — *005833 23 — *00001252% = 407728; which 
divided by the coetficient of 2, (per Simpſon's Flux. p. 101) 
gives 2 + 000865342? — c000008 2 — *woooooOnAL 14 = 
619742, compared with. the ſeries, im the ſame page, we 
have 6 =*Qoc8054, c = 0000008, d = *o000Gco001, &c, and 
2 = 619742 which call y, then will 2 = y— by* + 2bb—e 
x y3 &c. = 59'37973, Which added to 800, gives x = 
$59'37973- Q. E. J. 3 


&c. o; that is, — 407728 + 6578982 


IX, QuesT10N- 234 anſwered by Mr. J. Watts, 


Subtract the log. of 2 = &'3010300 from the log. of 10 = 
1'2000000, the remainder is 0'69897020, which multiplied 
bye, is 1397940 = the log. of *2'?, which ſubtract from 
unity, and the difference is *8602c60, which ſought in the 
logarithm tables, gives the abfolute number anſwering 72478. 
And proceeding in like manner with z'; and *4*4, we ſhall 
have the eldeſt daughter's portion 72478 = 7241. 16s. 49. 
the 2d = 696'84 = 696]. 168. 11 d. and the youngeſt = 693'14 
= 6931. 28. 8 d. 


This queſtion was alſo anſwered by Hurlothrumbo, Mr. 
Poaule, Mr. Scyth, Mr. Ramſay, Mr. Farrer, Mr. Bamfield, 
Mr. May, Mr. E. Ruſton, Mr. . Miles, and ſeveral others. 


Te 
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The PRIZE QuzsT1 on anſwered by Me. ones, 


Let CB=b=8, AI = j; let G, g be two points in 
the curve infinitely near each other, 
draw GF and gf parallel to 4B, A, 
and to the points G, g draw the tan- 
gents GD, gd, and Do-perpendi- 
cular to gd. Let BD, BF=v, Bl 2A 
GDS Y, AG =2, and z ax, and ‚ 


conſequently z = ax, where à is 
2 conſtant, but unknown, quantity. 


By ſim. triangles z : U:: 4 (= -) . 


40 


18 


; then y is increaſed by do, and decreaſed by Gy, 


. al U „ o 5 * 1 5 
that is, y == —2; or 2 A + 25 and the fluent is 2 


v PS 3 
=e—y+-=ax; and when they arrive at C, y o, and 


| — # | ac + 498 
v=x=6b; whence Ep DW ad; and. a= c + 8 


=1*529; and therefore the whole curve 2 = c + : = 122321 
leagues the diſtance failed by Admiral Vernon. 
Mr. Powle 
Takes notice that this queſtion is a particular caſe of 
prob. 8 p. 170 Simpſon's Fluxions. And if = be the ratio 
of the velocities of the two ſhips, and 4B =a, and BC =6; 


| . ax 
then from the nature of the curve we have —— 


193 * 
and = AC ſought: i =» 
3 ght: Now the equation * 
op / ahh e a a x 2 5 5 
r — — 
25 20 I—%# V45⁰ +aa—4 


=12'2324 = AC required, 

Mr. Ant. Thacker, Mr. Scyth, Mr. Croſt, Mr. Ramſay 
Mr. Farrer, Mr. Moore, Mr. Watts, Mr. May, Mr. Robin 
fon, Mr. W. Hanbury, jun. Mr. Jo. Spilſbury, and ſeveral 
others have anſwered this queſtion. : 


Cl 
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Of the Eclipſes in 1743. 


. 
4 


| Within the ſphere of the earth's otbit will happen ſix 
0 eclipſes this year; three times will the moon, in her wan- 

dering courſe, interpoſe and hide the ſplendour of the fun 
from falling upon the earth, or its atmoſphere; and three 
| times will the earth in its annual elliptic motion, be ſo full 
in a line between the ſun and moon, as to hinder her receiy- 
ing the light ſhe borrows from the ſun, to enlighten the 
earth by reflection. 


1. Sun ecliped April 13, at 10 morning, inviſible, 
4 2. Moon eclipſed April 27, inviſible. 


B 4. Sun eclipſed May 12, at.5 morning, inviſible, 
4. Moon eclipfed on thurſday the 22d day of October, at 
72 2 quarter paſt 3 in the morning, total and viſible. 
Calculated by Beg. | Mid. | End Dur Dig. 
- | h. m. h. m. h. m. h. m. 
Aſtron. Carolina, Coventry | x 37 3 175 33 3222 c 
An. Amanuenſis, London 1 45 3 54/5 2913 30 
ind Jo. Taylor, Snaith, Vorkſhire] o 34] 3 255 153 42/22 19 
J. Williams, Whitford, Flint.j x 1c] 3 04 $213 42/22 C 
* P. Timkin, London 1 29 3 17/5 613 36 
Ben. Claridge, Warwick 1293 16⁰(F 213 34021 44 
311 will. Wollams, Oxford x 243 10/4 5743 33120 14 
John Thornet, Glouceſter | x 30 3 1665 33 33 20 15 
T. Cowper, Wellingborough 1 18 3 5 4 523 3421 25 
8. Bamfield, Honiton, Devon. 116 3 24 483 3221 42 
.C Sunderland z 18. 3 6j4 53 | 
> of Nt. Farrer, 4 Alexandria | 3 23 5 116 513 3521 5 
2 Cope TO 10 33 12 2102 8 
atio * urcheſter 1 19 3 84 $413 3421 0 
2 bi W. Honor, Runden | I 23 3 104 388 - 1 
2 John Brown, Bp. Auckland 1 30 3 18; 543 3521 50 
Bc, C. Facer, Benſon 1 26| 3 1314 $9 | 22 
Tho. Wade, London 1 23] 3 11/4 583 35 [21 cc 
= Ens Rationalis, Newcaltle 1 14] 3 14 4813 34021 3. 
M. Rafton, 3 x 20] 3 714 5513 35|21 5 
= 1 ondon 1 23] 3 1114 58 
— T. Robinſon, — - "| - — 4 x _ 
Nic. Oats, Topſham 1143 444 523 38021 54 
Teague of Oxford, Greenwieh 1 23 4 58 1 | 


uh The beginning of total darkneſs 2. 28. End 4. 6. 
veral The other two eclipſes are very inconſiderable. 
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The paſſage of Mercury over the Sun, October 2 ;.* 


| Beg. [ Mid. | End ; Dur. 
Joſeph Taylor 9 235111 3741 43 | 4 18 
Peter Timkin, for London „ 
T. Cowper, Wellingborough| 8 3610 481 42 
Annus Amanuentis, Londen j 8 5411 40] 2 30 [4 2 
T. Wade, London ©. a3 130 51iij4 9:4 4 = 
Ens Rationalis, Newcaſtle |} 8 23 10 40 0 56 4 ;; 


5 New 


* This TRARSIT HF MEeRcvony 
Was obſerved at London by Dr. Bevis thus: 


Temp. Ap. h m. s. 
„Oct. 24. 20 28 57 The rſt exterior contact. 
| 29 484 The ingreſs of the center. 
30 40 The 1ſt inter. contact. 
25%, 3 © 33 The laſt inter. contaR. 
x 244 The egreſs of the center. 
2 16 The laſt ext. contact. 


Alſo at London by Mr, Gro. GR AHAM. 


1 © 42 The laſt inter. contact. 
2 16 The laſt ext. contact. 


End at Girfen by Mr. CyrrsT. LE WES GERSTEN, 


h. m. True time. 
9 4 Central ingreſs, 
.3 37 Central egreſs. 


A CoM ET 


Was obſerved, of a remarkable ſize, in the month of Decemhe? 
this year, and in the months of Jan. and Feb. the year following. 
From the obſervations Mr. Jos. BeTTs determined that the place 
of the aſcending node was in & 15 45' 20”; the log. of the peri- 
helion diſt. 95346472; the log. of the diurnal motion 0940920; 
the place of the perihelion 1) 12' 55"; the diſtance of the pe- 
rihelion from the node 1519 27 35”; the log. ſine and coſine of the 
inclination of the orbit to the echptic 9865138 and 9'832616: and 
thence the time the comet was in the vertex of the parabola, or the 
time of the perihelion, Feb. rod 8 h. 12m. the motion of the 
comet in its orbit thus ſituated, was direct, or according to the 


order of the ſigns, This amazing comet was not leſs than the 
| earth; 


W 
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ing. 
Jlace 
peri- 
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New Qusęſtions. 


I, QUESTION 235, by Mr, Thomas Cowper. 


When that immenſe amazing orb of day 
Gilded the northern tropic with his ray, 
From eaſtern ſkies emitting lucid ſtreams, 
And ſpread his radiance in prolific beams; 
In pleaſing ſolitude I did repair 
To view the fields, and breathe in purer air; 
Where joyous birds ſtretch'd forth their tuneful throats, 
And pierc'd the yielding air with thrilling notes: 
On verdant 2 the thruſh and blackbird ſings, 
While warbling larks diſplay'd aerial wings; ä _ 
Artiu 


— — 


enrth; and travelled with the wonderful velocity of 13 millions of 
miles in a day, or 9 thoufand miles in a minute; but when in its 
perihclion the rapidity of its motion exceeded that of lightning 
itſelf; and drew after it a tail of fire of above 16 degrees or 23 mil 
lions of miles in length. | 


Another Co EN 


Alſo appeared in the beginning of this year, but I do not meet 
with any determination of its elements. 


A CoMErT 

Was obſerved in the ſpring of the year 1542 by ſeveral perſons. 

From the obſervations made at Pekin in China, Mr. James 
Hop so computed theſe following articles: It is manifeſt, he 
ſays, that the comet came to the equator March 3d about 6 h. ant. 
merid. and that it paſſed in r. aſc. 2829 30, with inclination of its 
path to the equator 849 3o' very nearly; and therefore that its 
longitude was 139 35' in Hy with N. lat. 22% 54”. Hence we may 
collect, that the path of the comet, which did not ſeem to deviate 
from a great circle, met the ecliptic in FF and 9 19! with incl. 
of 899 : and the colure of the equinoxes in the diſtance of 509 374 
from the poles of the world toward the equinoctial points with 
the angle of incl. 77% 33%: and the colure of the ſolſtices in the 
diſt. of 230 57% from the poles of the world toward the ſolſticial 
points with ang. of incl. 139 38“ equal to the greateſt clongation of 
its orbit from the ſame colure in the adverſe part, and to the diſt, 
of the poles of the orbit from the equinoctial points. 

[This Note was by miſtake omitted in its proper place laſt year.] 
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Artful aſcending through the elaſtic way, 
And hail'd triumphant the ſolſtitial day. 
Each object round a grateful ſcene did yield, 
While tceming plenty crown'd the blooming field, 
Ind beauteous verdure deck'd the enamell'd plain, 
And pearly dews hung on the rip' ning grain; 
The fragrant flowers with diff rent colours dv/d, 
On ſmiling ground diſplay'd their gaudy pride: 
The air with light efluvia did abound, 
Which ſpread their aromatic odours round: 
The winds were huſh'd, and zephyr's gentle breeze 
Scarce heard to murmur through the ſhady trees. 
To one of them a bough did appertain, 
Whcſe ſhadow I obſerv'd upon the plain; 
And found its diſtance from the bough to be, 
One hundred inches wanting only three. 
As towards the ſouth bright Phœbus journied on, 
And on the earth with greater luſtre ſhone, 
While up the ſkies progreſhve time he led, 
Seventy- ſix minutes and one-fifth were fled. 
It happen'd that another branch I found, 
Whole altitude above the level. ground 
Was thirteen inches and juſt eight-tenths more 
Than that which I obſerv'd the time before; 
Yet, as the firſt, its diſtance from the ſhade, 
No more than ninety-ſeyen inches made; 
And th' baſe was ſhorter at this ſecond view, 
By one foot and ſix-tenths of one inch too. 
Now, from this data, 'tis requir'd to ſhow 
Their height“, the time, and Jatitude alſo ? 
* j. e. The perpendicular height of the. end of each bough, & 
from which the ſhadows were projected and meaſured. = 
N. B. That 17 minutes muſt be deducted from the ſun's up 
altitude at the time of the brit obſervation, and 16 at the ma 
ſecond, as an allowance for Jus ſemidiameter and refraction. Nat. 


IT. QuesT1ON 266, 0 Hurlothrumbo. 


Tf two bodies, L and 7, whoſe maſſes are reſpectively 
equal to.thoſe of the moon and earth, were projected at the 
fame time, and in the ſame plane, from two places, A and 
B, at the diſtance of a hundred thouſand miles from cach 
other; the former, L, with a velocity of 5 miles per ſecond, 
making an angle with 4B of roo degrees, and the latter 
with a vclocity of 2 miles per ſccond, an angle (on the {ame 
ſide A) of 6c degrees; it is required to find the diſtance 
and poſition of the two bodies with reſpect to each _ 

| | all 


43 
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alſo with reſpect to the points A and B, aſter they have been 
43 hours in motion, ſuppoſing them, when in motion, to be 
only acted upon by each other. 


III. QuesT10N 237, by Mr. Nich. Oats. 


Hic validum Vernon cano magnd forte juvauti. 


Free from domeſtic broils and homeward jars,- 
The hero ruſhes in the din of wars; 
On proud Iberia's coaſt, in dread alarms, 
Appears the fury of Britannia's arms, 
Lach boneit heart with indignation burns, 
And long call'd vengeance on the inſulter turns. 
The elements are mix'd, with fire the main; 
Deſtruction's hurl'd through the indignant plain: 
'Fhe watchful ſquadrons triumph o'er the deep, 
Whilit thunder-ſtrack the daſtard tribes can't peep, 
Nor ſcarce a petty-auger from her moorings creep. » 
Him conqueſt ſtill attend, and let your ſongs 
Blazon his ttiumphs, num'rous as our wrongs :! 
So ſhall our ſhips in diitant climates roam, 
And bring the wealth of Peru's Indies home. 
Then let each heart with gratitude be fraught, 
Each ſailor love, who for his country fought.- 
Ladies, ere long (believe the muſes true) 
Diſplay your wit, the conq'rors you'll ſubdue; 


The QUES T1ON. 


A fleet of ſhips at Portſmouth is bound with military ſtores, 

ugh, xc. for our brave admiral in the Welt Indies; and being in- 

; tormed, by experienced navigators, that a ſhip, in ſailing 

ſuns upon a wind, having her larboard tacks on board, which 

t the makes her way good fix miles an hour, will, when got into 

tion. a trade wind (which blows in the latitude of thirty) make 

her way nine miles an hour; now admit the fleet can fail at 

the rate above, I demand the courſe and diſtance, before and 

after their arrival in the trade wind, to be performed in the 

vcly MY ſhorteſt time poſſible, from the Lizard to Jamaica, and the 

t the MW minimum, according to Wright's projection. Lizard in lat. 
49% 56', long. 59 14' welt, Jamaica 18 and 76%. 


IV. Quesr1on 238, by Mr. Peter Kay. 


_ To find in what arc of a circle a pendulum mult vibrate, 
lo that the time of one whole deſcent {hull be equal to the 
time in which a heavy body would fall alpng the chord of 


the fame arc. | 
2 V. Ques- 
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v. QuEesT10N 239, by Mr. Robert Heath, 


Four maids, wiſe and fair, and as Aſtrea rare, 

(Impatient to tie eee, 

Burn with amorous flame for an artiſt of fame: 

Then which for her age would you choole? 
Suppoſing their ſeveral ages to be repreſented by the fol- 
lowing equations. | | 

aXxX: ee un ＋ yy = 20850, 
e Xx : aa. u,w + Jy = 23238. 
2 K : aa + ee + Jy = 24654. 
| * aq ei unn = 24750. | 
What was each of their ages, and the analytical inveſtigation? 


VI. QuesrT1on 240, F. R. S. 


Let there be the fruſtum of a cone, whoſe leſs diameter 
is 20 inches, its greater 40, and length 90; which being cut 
by a plane diagonally through the contrary extremitics of 
its two diameters, will divide it into two parts (called hoofs) WM 1 
a greater and a leſs. There is required a ſcientific theorem 
for finding the ſolid content of each part; there being none 


yet given by any author (except perhaps thoſe got from a t 
tedious ſeries) which will give the contents preciſely true, h 
when at the ſame time we have found, by an analytical me- a 


thod, the true ſolidity of each. All which may be made 4 
fully appear, and ſhall be demonſtrated in the next year's Þ 


Diary, th 
a1 

VII. QuesT1oNn 241, by Mr. William Daniel. 
pc 


Tt is univerſally agreed, that the heat at any moment of 
time, on any day, is preportionable to the rectangle made 22 
of the fine of the ſun's altitude, and the arc of time ex- . 
preſſing his continuance above the horizon: which being * 
allowed, it is required to find what time of the day will be 5 
the hotteſt at Coventry (lat. 52% 307) on Auguſt 14, 1743. 75 

N. B. This is one of the two problems which Mr. Stone WW c_ 
(in his tranſlation of L'Hoſpital's Fluxions) challenges the 28 


mathematicians of Europe to anſwer. r 
VIII. QussTiox 242, by Mr, J. May, Jun. * 


Laſt ſpring, 1742, being at ſea in north latitude, we had by 
great ſtorms for ſeveral days together, ſucceeded with cloudy hu 
weather, which hindered our making obſervations ; at laſt, 
when it cleared up, with Mr. Hadley's octant, upon deck, 
endeavoured to take the ſun's meridian altitude, but unfor- 


tunately thick clouds prevented it. Now being at a gre: 
| | | ols 


fol- 


ent of 
made 
e ex- 
being 
vill be 
43. 

Stone 
es the 


unfor- 
great 


loſs 
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loſs to know where we were, we endeavourcd to contrive 
ſome other way; and accordingly waiting a few minutes, 1t 
cleared up again, and we took the ſun's altitude (after allow- 
ance for retraction and dip of horizon, &c.) 57? 24 52"; 
tarrying 26 minutes by a good watch, we obſerved the ſun's 
height 55 35 19“; and 25 min. after this, the ſun's altitude 
Was-539 16' 15%, From whence is required the Jatitude we 
were in, the time of each obſervation, and the ſun's declina- 
tion, by a general theorem for all problems. of this nature. 


IX. QuesTiON 243, by Mr. Jolin Powle. 


Let there: be three ſpherical and perfectly elaſtic bodies, 
A, B, C: the weight of .{ = » pounds, and of C= 27, Now 
it is required to find the weight of the intermediate body 5, 
ſo that .4 ſtriking B at reſt, and B, with che motion ac- 
quired by the ſtroke, ſtriking C at reſt, the motion produced 
in C, ſhall be a maximum? | | 


PRIZE QUESTION, by the late illuſtrious Sir I. Newton, 


Three ſtaves being ere cted, or ſet up on end, in ſome cer- 
tain place of the earth, perpendicular to the plane of the 
horizon, in the points 4, B, and C; whereot that which is 
at 4, is 6 fect long; that in B, 18; that in C, 8; the. line 
AB being zz feet long: It happens on a certain day in the 
year, that the end of the ſhadow of the ſtaff. / paſſes through 
the points B and. C; and of the ſtaff B, through. and Cz 
and of the ſtaff C through the point J. | 

To find the ſun's declination, and the elevation of the 
pole, or day and place where this ſhall happen. 

Note, this is the 42d. problem in Sir Iſaac Newton's Uni- 
verſa] Arithmetic; and it may ſeem a piece of vanity in at- 
tempting to give a ſolution after the greatc{t of men; but 
having in the winter 1740, taken a great deal of pains to 
bring out a ſolution, and never being able to get kis numbers 
for the declination and latitude preciſely the ſume, I was 
fond to think his were exact, and wrought it over and over 
again; at firſt it came out an adieted equation, then a qua- 
dratic, and ar laſt happily by a ſimple equation; and having 
taken the pains to prove all the numbers (not depending on 
the logarithms) found them agree in everv particular, and 
by conſtruction to form a true conic ſection. We werefore 


humbly preſume, that in a calculus ſo prolix and difficult 
| (in Sir I{aac's method) there might happen a ſmall error, vr 
at leaft ſome preſs fault of the editio s, or in the tranſlation 
winch we hope to-make more fully appear in the next year's 


Q 3 Dy e/lions 
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1744. 
Queſtions anſwered. 


. QuesTiON 235 anſwered by Mr. J. Turner, 


HERE is given 4B = CD =b =9g7 inches, AC = 13'8 
and DB = 136 = 6; to 


ind CG x. Put y = BG. 35 Val 
cc + 20x ＋ XxX + py = a 
By47E.1. dd +2dy +3) or xx oh; _ wu 


conſequently they are equal to one 
another, or cc 2c dA +245; 
and by the firit equation, y = 
Mob —cc—2cx By which ſub- 
ſtitured for y, in co + 20x — dd 
= 243, is cc + 2cx 4d = 


2d bb — c 20 ; and ſquaring both ſides of th: 


Equation, makes c + 4c * — 2ccdd + 4coxx — adacx +67 c 
=adadbb—audcc—8ddex—adadxx; tranſpoſed, 4c | 
+ 4d dxxH-4acxct Adden _ addbb=-nddec=ct—0d; = 


and dividing all by the coefficient of the higheſt power, f 


4ddbb —2ddce— + — 44 » 

will ftand, xx + cx = 5 =, : 

The ſquare compleated, and properly reduced, gives 11 . 
theorem, 

9 

- 

* Il QutesTIoON 235 Confiruded, : 


Make DB = the given diſſ of the ſhadows [Fig. 1], and perpen- IT 
dicuiar thereto DE = the given diff. of the heights of the bovghs; 
then from E and Bas centers, with the ſame given diſtance from 
each bough as a radius, deſcribe two circular arcs, and kaviny 
drawn EA and BA to the point of interſection, A, diaw DC || .nd 

= EA, and AC drawn to mcet DP, produced, in G, will deter 
mine CG and AG tor the two required heights of the boughs. — 
D '' heipg, by conſtruction, = EA= BA, AC (by Fuc. I. 24) f 
and | DF, and conſequently the angle at G= = the angle at D = 
right one. 
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4400 44 C 
ad +cc 4 2 

is found y = 65, GA = 72, and DG = 776; whence, by 
common trigonametry, may be found the angles GA E= 429 
4' 30", 450 = 47% 55 zol, and CDG = 36® 5% 12%. Now 
having the two altitudes of the ſun found, and the differences 
of time given per queſtion = 76+ minutes, the azimuth is 
eaſily had; then by the theorem in the anſwer to queſtion 220, 
the latitude will come out 52 19' 37”, and the times of the 
day $h. om. 118. and gh. 16m. 23s. the anſwer required. 


No. 41. 


theorem, x = 


The ſame anſwered by Mr. Betts. 


Put x and y for the ſine and coſine of the angle EFD, 
radius = 1. Then by trigonometry, | 
as 3. EFH o F 
: EF, i. e. & 4: ie; therefore 773 


cx dy and - = © = tangent of 
42* 23! 51” the angle E FD, or half 
the ſun of the _—_ BAD and 4: 
BAK han um of the two - £39 
altitudes of the ſun. Again, ſine 1 | 

EDF: EF $5 ee. 7: A BC 


e221 1 and as 4D : radius: : FD: fine of balf the 


in Bo E ne. 3126 % 
angle HA mn eren 


viz. 2b : c:: ſecant 42 2 51” : fine 5 31 39“ equal to 
balf the angle DAF, which is half the difference of the 
required altitudes; whence the altitude CF = 47? 5 3% 
and C.4D = 369 f 12%, and the times of the day 8 h. and 
oh. 26m. the latitude 52® 19“ 37%, the anſwer required. 


This queſtion was anſwered by Bironnos, Mr. S. Bamfield, 
Mr. 7. 76, Mr. R. Sowerby, Mr. Ramſhay, Mr. Watts, Mr. 
Scyth, Mr. Tho. Cowper the propeſer, ir. V. King/tone, and 
Mr. Daniel, in the former method, and by Mr. Dan. Howard 
in the latter, 


II. QuzsT1o0N 236 anſwered, 


After the two bodics have been 48 hours in motion, T 19 
diſtant from the point of projection (5) 393270 miles, and 
makes an angle with it of 59® 55“. Alſo L makes with 4 an 
angle of 989 23', and is diſtant from it 861570 miles. Through 
the induſtrious labours of ſome of our 9 we 

| ve 


172 LADIES“ Diarits. [ Beig ton] 1744. 


have got an anſwer to this abftruſe and curious philoſophical 
problem; but as it is doubted whether ſome errors are not in 
it, and believing no one ſo equal to the taſk as the author, 
whoſe knowledge and penetrability in ſuch difficult and un— 
conimon problems, is ſcarce to be rivalled in an age; we 
have given only the numbers above (beſides the ſcheme and 
anſwer we have inſerted in our iſt vol. of Diary Queſtions, 
p. 193) * tilt ſuch time as the propoſer favours us with his. 


III. Qussriox 237 anſwered by Bironnos. 


Let LV repreſent the enlarged diff. lat. between the 


Lizard and Jamaica, LS 
that beween the Lizard and | 77 
the trade wind. Then we 52 4 
hae ES =a = 15799; 

er; 762 E 

720 2 9: FJ N=4246=7. 
Let y TS; then 2-2 
1K; and per ſim. triangles, —.— 9 
* =ta;b 7 . 


4 : 5 1: M 


1 — ; 1 
A 11 2 15; and per 47 Eu. 1, Vn L 


n- 


= Lt; alſo „„ X 75 = T1; hence the re- 


"I OM — — 
quired minimum is — 4/aa +yy + 3 N inn; which 


being fluxed, there comes out = x 2av/aa + yy = 
m bi =] which ſolved, y=1857*g215=Ts. 
Hence the courſe from the Lizard to the trade wind is ſouth 
49® 37! 257 weſterly, diſtance = x846'23 miles; and thence 
to Jamaica S. 71? 41' 27” W. diltance 2291˙95 miles. 


Anſwered by Mr. J. Powle. 


RS is the parallel of zo, JL the Lizard, 7 Jamaica, T 
the point where the fleet muſt come to in their way, the 
£T LS the firit couric Reered, &c, (per Wright's e 


i 


— 


® The 1ſt vol. of queſtions here referred to, is Thacker's. Miſcel. 
where the calculation of this queſtion is given, 


1 
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LS = r597'8979 miles, which call 5; SN=T X= 790'1607 
e; FN=4246=d, Put x TS; m=6; n=9: then 
(per 47 E.1)T L=wv/bb+xx,T7=wvcctdad—2dx+xx; 
and, by a uniform velocity, the trmes of deſcription will 


b x: dd ＋ 2X xx | F 
be — and LEX _ A, the ſum of which 
two muſt be a minimum; being fluxed, made = o, and 
ordered, there will arife this equation: 


7 ＋Adnn) 
+n" ee | 
— 272 Þ . 


In numbers, 52x% — 441584x3 + 771997102'9985 x3 + 
763080806 x = 16200205517 53144, 

Solved, x = 1458*o16, or 2891'56, or 5488*45, or 1346˙03; 
but it is the firſt of theſe values (1458016) which ſerves our 
preſent rurpoſe. Now having found T, by plain trigono- 
metry TL = 2149'86 is had) being the diſtance ſailed before 
the fleet's arrival in the trade wind) and the courſe ſteered 
S. W. by S. 89 27! weſterly: Thence to Jamaica 77 is 
289779; courſe W. S. W. 6 40 welterly. 


The reſult of ſome other anſwers are theſe following: 


1 courſe 2 ur 2 courſe] ** _ x*s val. Time 
| © „miles „ miles | miles |d. h. 
Mr. N. Oats. S. 48 44\1813'56} 72 5 2343˙41] 1801 {23 10 
Mr. Bamfield 49 43/1849'6 | 71 39 [22876 1864 
Mr. J. Aſh 49 43ʃ01849˙7 N Fi 


| 


Mr. Ramſay 39 5oſrts5s 73 3313542 [22 -6 
Mr. J. Watts | 142 44/1813 172 52343 32 109 
Mr. Rr. Scyth| 48 4001853 72 812346 1796 [23 17 
Mr. Cowper ! 39 44155 5˙4 | 73 322542 | 22 13 


IV. QuzsTr10N 238 anſwered by Merones. 


Put c = chord of the arch required; x = any variable 
part of it; the length of the pendulum ; # = trme of the 
deſcent in the chord; and z = time of the deſcent in the 
arch, Then (by ex. 10 prop. 13 Mr. Emerſon's Doctrine of 


| © x tx 
Flux, P · 114) 2 = — X — — = ——ꝛ——u 
MCX—XXMArr —CXx AV ex - xx 
2.0 * err 


I &c, And by forms 
T0 


_— - 
+ 2.475 hes 2.4.1671 PM 2:4.6.647 
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Io and 17 (pages 62, 68, ibid) of the table, 2 = 5 X arch 


i het cc m_ 
whoſe fine is A * 1 38 & c. = (when 


3.14167 , CC 2 1 | 

N72 TTY + &c, = t, per 
2204 32526 32527268 
2216 g*2*26* a*3*S* 165 
&c. = 4'3744.: whence, by reverſion, cc =2*5107; and c= 
T5846, the chord' of 1049 48” the arch through which the 
pendulum mult deſcend, | 


x=c) 


queſt. . (putting 1 1) cc + 


The ſame anſwcred by the Propoſer Mr, Peter Kay. 


Let P'= 314159; a= length of the pendulum; c the 


verſed fine of the arch deſcribed in the deſcent; then the 
time of deſcent, or half the time of vibration, will be 


a * c * = 
— X : 1 + —---- + —— — &c; and the time along 
A 2 23-24  2o24e4o4 &* 


chord by 24/2a; (as demon. p. 140, 141. of Simpſon's Flux.) 


which two expreſhons muſt by the queſtion be equal to each 


757 | 1 | 7 
other; divide both by 7 and put x =— and the equa- 


. 2X2 
tion will become x + ＋ &. = 5 and therefore 
2.2 


2.2.4.4 
2.3.8.5 * 3.3-5.5-7.9 x 16 
x + —— + —— +. Kc. ( —4) = 
4.4 4.4.6.6 4.4.6.6. 8.8 ( 7 


1'093; whence x = 775 will be found = 642, and there- 


fore © = 1˙284; and conſequently the required arch = 
106327. 


Mr. Rarſbay, by an eaſy proceſs, finds the arch 1045, 
Mr. Watts, 1040 48'. Cainſton Retford, = 196? 3%. 


Qyss- 


— 20 


= and x 18 nearly 38; 
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V. QUESTION 239 was anſwered by the propoſer, by 
Mr. John Landen, Mr. Samuel Bamfeld, Mr. Ramſbay, 
Mr. Watts, and Gamjlon Retford. The ages 15, 18, 21, 25.“ 


VI. QuesTION 240 anſwered by F. R. S. 


In the given fruſtum of the cone let AB = D =40; g 

＋ 20; GP=h=90. And put 46 
= the tranſverſe diameter; 7m =c 
the conjugate; GB Z; and Cc=x, 
Extend the tranſverſe to c, and draw 
the two perpendiculars to it cC and 


iP, alſo/f=GC, and x= Ce. 


by ſim. J 2: =£c, 
"= 4. ds 


- 2 RET 


a e. 
Subſtitute 7 for , then Cc (x) 
D Ad 


D 
which multiplied by I of the area of 
Bate 4. 


the ellipſis, An Gm, viz, —- ; 

| . an : 

or utc, gives 7 „the ſolidity | 

of 1CGm 4; from which take the ſolid g CG, i. e. B, 
Dhdnc—d'nh * 


leaves the content of Ag GA. But ac 


D=7 
| 18 


— C——s * — — 
1 — — 


* V. Qu Es TIO 239. 


The ſolution of this queſtion, as given by Mr. Aſh, is omitted, 
as being ſo very erroneous. It is not perhaps worth one's while to 
reduce the equations by a regular algebraic proceſs, which would 
be a very tedious operation: but they might be much eaſier ſolved 
by the method of Trial-and-Error, or ſome other approximating 
method. Or by a few trials the numbers are found to be as above. 


| d : > . — 
4 5 TS . * RT - * 0 8 1 0 . 
. 4 - i . : 8 "+ ” - * ; > I 
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is known to be a mean proportional between A and g; 


i. e. /Dd=c; whence 22 a = leſſer hoot 


7 Ts 
asc. Allo ESPE DI greater hoof ABC 1 
But i — 3 — wznti= D, , the theorems are redu- 
* 2 4 V 44 
cible, 2 X 2618 4% 18 „ Rn" X *26184, 
i. e. 2001 2 — dd x*2618h, or 24/2 — I 2618 /d. In num- 
bers, 1*8284 * 90 x 400 x *2618 = 17232*304 the leſſer hoof, 


D* —dy Dd _ 
And _— X 2618 Dþ becomes "7 1" hi 


*2618þhhd, that is, 44d — dd N * 2618 „ 2h, or 4 — 
* 2618 „ 25d: but 4/2 = 14142, and 4 — 14142 = 25858; 
— in numbers 2˙5858 „ 2618 £189 * 400 = 48741r' 2956 
the greater ungula. Which ungulas together make the whole 
| fruſtum $5975 6. | 


The ſame anſwered by Merones, 


Let L be the center of the ellipſi is An Em, mLn the 
common ſection of it and the circle H Im, and draw [P 
parallel to HA, &c. Since GA is biſected in L, LI 
2 Az, and LHC; whence L = HL[= 196 x 1}, 


and nm =4/Gg x AB; and the area of the ellipſis c 

G AVO x Ab (c W = 7854). By ſimilar triangles, 
| AB xGP 

AB —Cg:CP:: AB: CD = — to: Go: Cd 


5 ADB — 64 

e 

— Il U and, by the ſame, GA : G 8g *eCD: Ce 
= L — E, the area ellipſis x Cc = _ g xD 


= ſolidity of GC 4; but cxGgg x Cd = ſolidity GC; 


and — =cz = ſolid BC 4; whence CREE X 


| 3 
AB? —Gg VGgx 1B = ungula CAB; and 


3 
exCD, 


3 


Gag = = eagula Ge. Hence) putting 


cHh 
—b 
X 


the height GP= ah Ades 7854; hen 


dd — AAN 
4 * y 


2 


AD! 
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15 


= the greater ungula GAB = 48740's5; 


3 
cHB , by/Bb—bb 
and 5 —3 X 


3 
17232056. Q. E. J. 


Bironnos has anſwered this Queſtion in a Method ſome» 
| thing different ſrom the two laſt. 


Let fall the L {AN upon GB; put 24 = greater diameter 
AB, 29 =lefſer gG. Their half ſum AP = n; half diff. 


PB = n; the fruſtum's height GP = d; and *785398, 


Kc. ; then Vd: n = AG the tranſverſe, and 2 %a 
= the conjugate: Then, per ſim. As, PB: GP :: gd: CA 


= {von — ; again, GB: GP :: AB: {N= 1 


_ ay dd Tun 


and IU: AN:: CG: 0 —— hence the 
nM d* + iu 

ſolidities, of the cone ACB = 144, of CgG = 49% 4 
37 28 7 


and the ſcalenous C1, is = ED, whence the ſo · 


4474 


lidity of the greater hoof 40 * aa—qwvag, and 


leſſer 4:7 4 Va — 99+ Or putting the fruſtum's height 


= A, greater diameter = D, leſſer = d, diff, = x, mean 
proportional between Z and *78539 ; then | 


Greater hoof = = X DD — 5d = 48741'0s. 


Leſſer hoof = 2 * 71-44 = 17232˙55, &c. 
1 Q. E. J. 
Mr. Tho. Atkinſon, and Mr. Tg. — have each 
brought out theorems and true ſolutions 


method of algebra. Solutions were alſo given by Mr. Turner 
and Mr. Arch. Scyth. 


Diary Math. Vol. II. R VII. Qurs- 
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VII Qur $TION 241 anſwered by Mr. J. Turner / Tord. 


Let - length of the ſemidiurnal arch = 18233; x=arch 
„„ x6 


of the hour from noon, its coſine = x — — . &c. 
2 24 720 


d = rectangle of the fines of the lat. and declination 1493; 


2 
c 5979 the rectangle of their coſines; then cx : 1— = + 


a 6 a | 
— Kc. 4 = ſine ſun's altitude; and N x: 1 

PEE. 4c+54dx e od mn þ 
c. dx. e queſtion . 
„ y the queſtion m e 

a maximum; which put into fluxions and reduced, gives 
e ro 2. oy WOES 
cr 6 gu 3 &c. =c +d; or 
109015 x Þ+*8968x? —*1817x3 — 12464 + *0991 x5 Kc. 
=*7472. Here x =*5049 = an arch of 280 5, ſo the time 
is 1h. 35 44 poſt meridiem. 


An Anfwer by Mr. Thacker. 


Put radius =1; d and c for the ſine and coſine of the ſun's 
declination; þ and a = fine and 

coſine of the latitude given; x /fþ P 
and y the fine and coſine of the | OC 
hour from noon; 2 the arc it- D- DES 
If: then by ſpherics db + ca ö 
—=fine of. Bo the fine of the ſun's / 5 7 
altitude; which being multi... 6 
plied by 2 + z ( = ſemid. arc) I 3 EY 7 
the arc of time paſſed over from 

ſun-ciſing, gives 4% + cay x » +2; which by the queſtior 
3s proportionable to the heat, and muſt therefore be a maxi- 


mum; put into fluxions, is cay x n + 1 75 
= o; but by the nature of the circle x : x :: — Es. 


—2 = 2; which put for 2 is ca X 2 + 2 — 2 a b + cay 
2 | 


* l 


X db +cay, which 
divided 


=o; and tLerefore cay Xn r 2 =. 


„ 20e ty ww our. 


tt 
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divided by y gives cax 2 = 2 x 4b + cay; this di- 


vided by ca will make. 2 + 2 == * 25 +). 


From which equation it appears that the hotteſt time of 
the day is, when the arc of time-pafſed over from ſun- riſing 
is equal to the rectangle of the tangents of the ſun's declina- 
tion and latitude, plus the coſine of the hour or arc from 
noon, drawn into the co-ſecant of the are paſſed over ſince 
noon. In numbers, the tangent- of ſun's. declin. 10% 53' = 
9'2839070 multiplied by tangent lat. 32% 30 log. 101150195 
gives 93989265 = _— 759 29 40“ the arc of time from 
midnight, which ſubtracted from 180 leaves 104 30? 20” the 
ſemi diurnal arc = 12; to which 28 56' time after noon makes 
133% 26' 20%. This in decimals of degrees, multiplied by 
*0174532, &c. (i. e. 360) 628318. (*01745) gives the arch of 
the circle 2˙3263 535. And tang: decl. x tang; lat. 2505642, 
plas coſ. arc 289 56' = 8751832 from noon (= 7 +2) is 
1'1257474 multiplied by the co-ſecant 289 56' = 2*0670056 
gives 2˙3 26 &c. equaFto the other {ide of the equation, which 
is proved right. But the arch from noon is found thus: If v be 
put for the number of degrees paſſed over ſince noon; then 


will 017453 x 1649 30 +v=co-ſecant vx'2505642 ＋ col. v; 
whence by a few trials, v may be found = 28 57', which in 
time is 1h. 55 48” afternoon; 


If any one ſhould diſlike this gueſſing method, this follow- 
ing may be thought more valuable, viz. 


Put = tangent of half the time from noon; then will 
— d 2 y; alſo, by the nature of the 


| 7 
circle, 2 =2f— — „ &c. whence 2 ＋ 2 = 


1 Leer 
24 


14 Sg af”. 
< = +) is 2+ 23t — an = &c. equal to 


<> IS 


ca * I-77. 


+ 1 — t; and the equation ordered 


+ 4 
+ 27 14 „55 
= 2; probate e-. — + — + >; &c. 
| _—_ 3 1 


db ; a 1 
* which ſeries reverted will give the value of f = 
tangent 149 28“. 
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VIII. QuesT1ON 242 anſwered by Mr. T. Cowper, 


Let e coſine of Z 1 2 5 24” 52%; t=coline of Z 2 = 
$5* 35' 197“; d = coſine of | 
£3 =$3* 39' x57; S line 
of 1 P2 = 6? 3, its coſine 
SD ;p; Mm ſine of 13 
129 45“, 2 its coſine; x 
= fine DP, y = its col. 
then p- x = coſ. Z Pz; 
Ny — 7x = coſine Z Pz. 
Then by theorem x in the 
ſolution to queſt. 222, we 
EE coline Z D, and 

y—py+hx 
Eta —=d=cnytemsx_ coſine Z D; which tranſpoſed 
J—Aay r ux 

and reduced, is Py +179) + dyy — dpyy—cnyy — 75) 
+ chx+tmx—dhx—cmx=cpy +tny+ dy dp) 
eny — ty + chxy + tmxy— dhbxy —cmxy. Put r cp t 
tn+d—dp—cn—t, or = 'coor692; and s = cb + t 
— dh— en, or =*00077322; then the equation above, after 
ſubſtitution, will ſtand, ry TAX yy x, i. e. * 
| | x 


ry - ry, and dividing by 1—y, we have x r; * — 
the tangent of 120 20 367: conſequently the 1ſt obſervation 
was 12h. 49 22", the 2d at 1h. 15' 227 the zd at 1 h. 40 20 
H. M. And by the iſt and 2d theorem in the lame 222d queſt. 
is found the ſun's meridian altitude = 58 15 57", his lep- 
tentrional depreſſion 17 200 35"; hence the latitude is 51 

5849“, and ©'s declination = 209 45' 36“ north. 


The ſame anſwered by F. R. 8. 


Let the quantities be repreſented as above; alſo let r and 
S ſine and coſine of the latitude; and a and c the fine and 
coſine of the ſun's diſtance from the pole. 


Then in the 3 triangles, 296 er Fasy=c, 


have 


the ſpheric theo. we have ” ets wee {pt dg 


In the (1) er = c—asy, which ſubſtituted in the other two, 
make (4) c—asy+aspy —ashx=t, (5) c—asiy+asny 
—asimx=d; per (4) —asy + ap —aihx=t—c=g, 


2 2 
—— 2 | : call z—p = 
O Y- wyxI—p—bx * 


90 74 


2 


4. 


= ww > I 3 WS ee — 11 
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o=verſed line 6 30', then will as orgy by the 


4 


Y rn —Mx 


GD a a a. mR -=, 41 
4 a | 
= — : and if 1 —z =ww g verſ. line 129 45%, _ 
— - - Mx | 

þ | 
then will as = S conſequently — 
— — 5 
—yw—mx yu+hsx yw+mx 
; | | 2 . x _ ky —gw 
tions gyw+gmx=kyv + hpx, * . 
gent of the C DPI = 129 20 369 = time 49 22% Whence 
che anſwer will come out as above. | 


& 


yu—bs © 


, Which out of frac- 


= tan- 


cannot but be perſuaded that this curious problem will 
point out a way to be very uſeful] in navigation, for deter- 
mining the longitudes as well as latitudes : for, ſuppoſing at 
ſea we know neither, or had not the time of the day, bus 
were furnifhed with a quadrant to take altitudes of the fun, 
and could find the difference in time between each obſerva-. 
tion, which a common pocket watch with a minute hand 
would give us very well, or with aſecond hand better. For 
though that watch-or a clock was incapable of keeping true 
time at ſea, yet it might very well meaſure a few minutes 
between one obſervation and another, in which ſpace” the 
error mult be very inconſiderable. Now when this was done, 
dy ſolving this problem, we get the latitude and the rrug 
times of the day, and then it would be no very difficult taſk 
to rectify the [cena pretty near. In order to this we 
ſhall deduce a theorem in words, by which any one that is 
but {killed in the common caſes in trigonometry may put it 
in practice. 


£ 


- 


A Theorem for the Hour of the Day. 


1. The difference between the firſt and ſecond altitude, 
drawn into (i. e. multiplied by) the verſed ſine of the arch of 
time between the firſt and ſecond obſervation; made leſs by 
the difference between the firſt and ſecond altitude, multi- 
plied into the verſed ſine of the arch of time between tlie 
firſt and third obſervations. 37 | BIS By 

2. The difference between the firſt and ſecond altitude,. 
drawn into the right ſine of the arch of time, between the 


hiſt and third obſervations; minus the difference between 
R 3 the. 
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the firſt and third altitude, drawn into the right ſine of the 
arch of time between the firſt and fecond obſervations. 

Laſtly, Divide the former difference by the latter, and'the 
quotient will be the tangent of the arch of the time from 
noon. 


The ſame anſwered by Mr. J. May the Propoſer. 


Put a = fine 57 24 52”, b = that of 55 35' 199, c that 
of 532 15 16”, the line of 26 min. or 69 30'"=m, cof. = 
f = line 129 42! (= 5x min.) the time between the ſirſt and aft 

obſerv. its cof. g, radius = x. Then put a — h, a—c 
Di; r— u g, r —g rj; then the tangent of the hour 
angle from noon when the greateſt altit. was,taken will be 


e eee EIS. 
R777” = 2190908 = 28 21* 16”, which in time is 


* 


49, 25”, or after 12 o'clock; the fecond rh. 15 25"; and the 
ſt ar 1h. 4& 25”, -according to the altitude's deereaſe. 


Now put the coſine of 129 21' 16” ; of 256 16? (the 
arc of 1h. 40 25” time of the laſt obſervation) e; put. like · 
wiſe d—e=q, r—e=l, and r +d=p. 

FR the fine of the ſun's fouthern altitude will be = 
b + = (ſec his anſwer to gueſt. 222 Diary, 1742) the degrees 
of which put = av. Likewiſe the ſine of the ſun's depreſſion 
in the north will be 2 — a; the degrees of it put u; then 


the ſun's declination will be CR = 20 47' nearly; and 


the coſ ne of the latitude — =3894' 45", and 3155 35" 
the latitude required. | | 


« 


| IX. QuesTion 243 anſwered by Mr. J. Landen. | 


The bodies are 4, B, C. 2 4 
Their weights * x, 27. ? Then according to Mr. Keil“ 


24 


Introduct. Phyſ. we have pens 


| . | E * 
body B will approach C, and e er the 


velocity of C after the impulſe; the fluxion of which being 
made o, and reduced, we have x = 9, a mean propor- 0 


tional between A and C. 
| Mr. 


S the celerity wherewith the 


| Tes the diſtance from the top of C to the bottom of A. 
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. Mr. Tho. Cowper's Anfwer. 


The bodies and weights denoted as above, and putting r 
to expreſs the velocity of 47; from Dr. Keil's demonſtra- 
tion about the motions of elaſtic bodies is deduced this ana- 

| logy: As the ſum of the bodies: twice the weight of the 
moving or ſtriking body : : the velocity of the ſtriking body 
before percuſfion : the velocity of the quieſcent body after 
it. 


R 24 
That is, x T4: 23: : 1 ＋ 


— = velocity of B after 


Cy 204 | 44x. 
he ſtroke., Again, xc: 2K :: 2 — 1 
. 3 x ＋ 4 Xx +.x+ax+ce 


= the celerity of C after the ſtroke; which, per queſtion, 
is a maximum, and the fluxion thereof 4ax*x + 4acxx + 


44a xXx — ga Xx — 44cxx —44axx=0. Reduced, gives 
4 x = /ac = 9g pounds. 


Mr. J. Wattr's anſwer is in the ſame method. Mr. William 
Honnor, from Mac Laurin's Fluxions, p. 429, Mr. Powl/e 
the propoſer, Mr. 7. Turner, Bironnos, Mr. S. Bamfield, 
Mr, Aſb, Mr. Ric. Sowerby, and Philotechnus, have anſwered 
this queſtion. 


The PRIZE QuesTION anſwered by Mr. A. Thacker, 


Put a= 6 feet) | AY 

3218 d the height of the ſtaves at 2 ; the 

c= $8 5 ö 

line AB = 33 feet d; the diſtance between the top of the 

ſtaff 4 and bottom of the ſtaff B (= aB) call e; the diſtance 

between the top of the ſtaff B and bottom of ſtaff A () 
A b+Faxc—a ; 


call /; then will 7 8 = = 


Then (by 47 Euc. 1.) AC is found = 19*501, which call x; 


. c+bxe+f , b—cxb+a 
allo 2b + 2a + 2e + 27 | 
length between the top of B and bottom of C; and hence 
&J is found = 35962 = 2. Now putting . 242 


16111 


= z = 400216, the 
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| C4 — AM 
16111; /xx+Faa = 20'404; = = 


xn + xs 
dd + xXx — 22 
and — 
| 24 x 


x+hh — = 1948315, the verſed fine of 


an arc which is double the latitude 161® go; whoſe half is 
= 80? 45”, the true latitude required. 


Now calling the ſine of the latitude p, then will 


£ = "0434; 


= 0v = 1350; then will 


pc ＋ pa 


J ＋ 
=*33304= the line of 19 27, the ſun's declination north. 


Sir J. Newton, the author of this problem, finds the lat. 


80e 4; 20”, and OOO 

19 27 20*, as may be ſeen in | ; 
the 42d prob. of his Univerſal 4 0 
Arithmetic, in the Engliſh edit. F 15 
1720, p. 151, where the tranſ- 5 
lator Mr. Raphſon, Mr. Cunn, 
or the printer, committed a 
blunder, making the line 4B 
= 30, inſtead of 33. By reaſon 
of which diſappointment, the 
folution 1s here ſhorter than 
was deſigned ; but the inveſ- 
tigation of the theorem above 
we have printed in the firſt 
volume of Diary Queſtions 
CThacker's Miſcel.] It the line 5 
AB was = zo, then the latitude is 80? 4' 7“, and declination 
21 7' 4". And Mr. Ed. Craſ has found it 80 4' 11”, and 
declination 217“ 487. A 


The Prize of 10 Diaries fell te Mr. Ed. Crofs. 


Of the Eclipſes in 1744. 


Within the ſphere of the earth's orbit will happen four 
eclipſes this year; twice will the moon, in her wandering 
courſe, interpoſe and hide the ſplendour of the ſun from 
falling on the earth, or its atmoſphere ; and twice will the 
earth, in its annual elliptic orbit, be ſo full in a line between 
the ſun and moon, as to hinder her from receiving the light 
ſhe borrows from the ſun, to enlighten the earth. by. re- 


flection. | 
| | 1. Sun 


22252 4 


1 
pitt 
piſte 
moi 
one 


No. 41. 


New QUESTIONS. 


x. Sun eclipſed April 1, at 10 at night, inviſible. 


viſible. | 


Calculated by 


From Aſtron. Carol. at Coventry 
London 
]. Randles of Wemm Rome 
| 3 
1 London 
William Leighton, 3 Arlington 
S. Bamfield, Leadbet. Tab. Lond. 
Will. Brown, Brent's Comp. A. 
Car. 1 
Burcheſter 
W. Honnor, Ruſhden 
Mr. Ral. Hulſe, London 
Tho. Cowper, Wellingborough 
Mr. Poole, Hereford 
Mr. Betts, Oxford 


| 


AO OGOvUuwyuy 


7 
2 


4. 


4 


9 
+ oo wiz W 6H oas_d 


| 


Jt 


End 
h. m. 


8 28 


8 30, 9 58 
10 50 
7 53 
32 
39 


9 22 


8 
8 
8 16 
8 
8 
bi 
8 
8 
8 


8 


932 


9 48 
9 57 


3. Sun eclipſed September 25, inviſible. 


4. Moon eclipſed October 10, inviſible. Mr. Hulſe has 
given the calculation of this eclipſe at Moſcow: The begin- 
ning 11. 30. Middle 12. 46. End 1.8. 


Neo Quęſtions. 
I. Quss IOX 244, by Mr. J. Turner. 


If a flexible chain, eighteen inches long, 


On two 


us horizontal was hun 
Whoſe diſtance aſunder exactly 


mall be 


A foot; its loweſt deſcent then let's ſee. 
A theorem that's general give, for to find 
The areas of all ſuch curves of that kind. 


| II. QuesT1ON 245, by Mr. John Landen. 


185 


2. Moon eclipſed April 15, at half an hour after 8 at night, 


Mid. 
h. m. 


Dig. 


J have one hundred pieces of gold; ſome of which are 
piſtoles, ſome guineas, and the reſt moidores. Now if a 
piſtole was worth 188. 6d. a guinea worth x1. 3s. and a 
moidore x1. 10s. my hundred pieces would be worth juſt 
one hundred pounds. Quere, How many I have of each 


III. Que s- 


fort? 
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III. QuesTion 246, by Mr. Peter Kay. 


Fo find the center of oſcillation of a pendulum, whoſe bob 
is compoſed of two equal and ſimilar parabolical conoids, 
Joined together at their baſes; the thickneſs of the bob being 
three inches, the diameter of its greateſt circle ſeven inches, 
and the diſtance of its center from the point of- ſuſpenſion 
39's inches? 


IV. QuesT1ON 247, by Mr. J. Betts. 


A ſet of men and women were drinking together, and 
their reckoning came to juſt {ix guineas; towards the diſ- 
charging of which, each man agreed to pay a certain ſum, 
and each woman the ſquare root of the ſame: Now it was 
found, if the number of men and women were mutually 
changed the one for the other, the reckoning would have 
coine to half a Portugal picce leſs,or only to 41. res. Again 
it was found, that each man paid as many ſhillings more 
than each woman, as there were women in company. It is 
required, what number were of each, and what each paid? 


V. QuesT10Nn 248, by Mr, William Daniel, 


In an oblique-angled triangle (EGF) there is given the 
difference of the two ſides, which compoſe the oblique angle 
(£D)= 2; the difference of the {ſegments of the baſe (E 
=2'4; and the oblique angle (EFG) IIZ 37' : It is re- 
quired to find all the other parts of the triangle. 


VI. QuesT1ON 249, by Mr. William Brown. 


In the latitude 529 39”, on the 10th. of June (ſuppoſing it 
the longett apparent day) I aſked a mathematical friend, 
what o'clock it was? who made me this puzzling anſwer : 
Count (ſays he) the hours from the vilible time of the riſing 
of the ſun's center, and add their cube root to the ſquare root 
of the hours to the apparent time of its ſetting; and it will 
give you the hour of the day. Quere, What o'clock was it! 


VII. Quxs Trio 250, by Mr. John Hill. 


There is a river, whoſe ſtream is divided into two parts; 


and after running ſome ſpace, the waters are united; be- 


tween which it has incloſed an iſland in the form of a geo- 
metrica 


metrical ellipſis, whoſe tranſverſe diameter is forty chains 


60: Required a theorem to determine the baſe and ſides of 
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(according to Gunter) and conjugate = thirty chains, Upon 
the tranſverſe diameter 1s built a tarm or cottage houſe, 132 
yards from the center; and as this piece of land is to be di. 
vided by ſtraight hedges from the houſe to the water, one of 
them, which ſhould be the ſhorteſt that can be made, is to 
convey the water from the river to fil] a ciſtern by the cellar. 
It is required to find the ſhorteſt diſtance, and the poſition it 
will make with the tranſrerſe. 


VIII. QuesT1ON 251, by Mr. J. Powle. 


To determine the law of the weights, which preſs each 
particle of a perfect flexible line, in ſuch manner, as that it 
mall form a curve, whoſe equation is ax = y+? 


IX. QuesTion 252, by Mr. T. Sandalls. 


In an oblique-angled plain triangle, there is given the dif- 
ference of the ſides which include the angle of 1129 = 29, 
and the perpendicular let fall from the angle on the baſe = 


tae triangle? | 
X. QuesT1on 253, by Mr. J. Powle, 


Granting the reſiſtance, as the ſquare of the celerity; in 
what law of denſity will a heavy body moving deſciibe a 
curve, Whoſe equation is ax .? 


XI. QuesT10N 254, by Diophantus. 


Since the doctrine of triangles has an unbounded uſe and 
application in moft parts of the mathematics, and the ſimi- 
larity of them generally had recourſe to; let it be required 
tofindeight right-angled plain triangles, whoſe hypothenuſes 
ere all equal; and ſhew a general method for determining 


tne ſame. 55 
XII. Qu Es TIoN 255. 


The various contrivances for meaſuring time have em- 
ployed the curious in all ages; the true determining of which 
is a matter of no ſmall importance in civil life; and perhaps 
may ſurprize ſome, if I ſay, algebra is uſcful ro know the 
time of the day by a clock, when it cannot be done other— 
wiſe; which is the reaſon for putting in this caly queſtion, 
in order to convince others, the facetious Hudibras did not 
Joke, when he ſavs, 

And wiſely tell what hour o'h' day 
The clock does ſtrike, by algebra. 
i 


The 
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THe QuUtsT!on. Being at ſo large a diſtance from the 
dial- plate of a great clock, that I could not diſtinguiſh the 
figures; but as the hour and minute hands were very bright 
and glaring, I could perceive, that the minute hand pointed 
upwards to the right hand, at the ſame time the hour index 

inted downwards to the left, ſo as both were in a _ 
— or diametrically oppoſite, and in ſuch poſition, as that 
the elevation (I gueſſed) was ſome few degrees more than 50 
aboye the horizon. Quere, The hour and minute of the day. 


Paize QuesT10Nn by Mr. J. May, jun. of Amſterdam. 


An architect, or maſter carpenter, in Holland, had (from 
that ſlender knowledge which uſually attends mechanics) 
conceit enough to fancy, he could find the dimenſion of any 
piece of timber in a building, of which a deſign ſhould be 


given: A burgo-maſter of the city of Amſterdam, 1ntending 


to build a handſome houſe fronting the ſtreet, where his 
length was limited, becauſe he would fave the charges of a 
double roof and gutter, and at the ſame time put his beſt 
fide outward, gives the ſaid architect theſe dimenſions, viz. 
That the building ſhonld be forty feet wide, and the front 
wall twelve feet higher than the back wall: Alſo, becauſe 
too much of a large roof ſhould not appear in view of the 
ftreet, he will have the length of the ratiers, from wall to 
ridge, on the back ſide of his houſe, juſt 37 feet; but the 
rafters on the front fide to be of ſuch a length, as may form 
the pitch, or ſteepneſs of the roof, the ſame on each ſide. 
The owner being frugal (not to ſay wiſe) orders the builder 
to fit down and count up the colt : But although he was ſkil- 
ful in numbers, and pretty well verſed in ſome parts of geo- 
metry, yet he found the firſt would be ſo much adfected, and 
the latter my an approximation, that he was not able to 
know how high the roof would riſe, nor the length of the 
rafters in front, and therefore was incapable of computing 
the timber and roofing. The burgo maſter ſurprized, pro- 
bably thinking ſo famed an architect muſt be little leſs than 
a conjuror (when himſelf was none) reſolves not to have his 
houſe begun until he can have the meaſures exact, and leaves 
him bare-breach'd, riding on the ſtrange roof, although he is 
furniſhed with mathematical initruments, to deſcribe curves 
and conic ſections organically. But having heard of ſuch 
things being effected by geometrical conſtruction, he has, 
through the mediation of a friend, applied to the artiſts ot 
Great Britain; and thinking the author of the Ladies? Diary 
deals in quibbles and quaint queſtions, hopes to ſee both mc- 


thods in the next year's production. 5 
| i Duejtion: 


AQ. >; —. 82 1 322 —ͤ— —— „ 


2 


I] 
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No. 42. 


in Þ by the tenſion of the line S; 


QvEsTIONS ANSWERED. 


_ * 


—— 


1745. 
Dueftions anſwered. 


I. QuesTiON 244 anſwered by Mr. N. Farrer, 


1 a = the force which keeps the chain in its poſition 
at A, x== FC, y=8C, z= FB; 

draw the tangent BS, and BT = BÞ 4 | = 
perpendicular to the horizon, and 78 2 

parallel thereto. Then will the line 
AB be ſuſtained by three forces; for 
its gravity acts in the direction B T, it == 
is drawn at A in an horizontal direc- 0 

tion, by the force a, and it is ſuſtained uu 7 


which three forces are conſequently as 
BT, TS, and BS; as BT=2z: 7 


draw vx parallel to BS, and B x perpendicular thereto; 
then BT 1s the perpendicular force or weight ef the line at 


B, x is the fluxion of the tenſion at H, whoſe fluent (x) is 


the tenſion or force in the direction 2; but in A where 


x = o, this tenſion = a, ergo by correction the whole tenſion 
drawing in the direction of the curve is a +x; then BS = 


„ ＋ x: Z:: Z : x, + ax T xXx z, its fluent 1$2ax +xx 


% 


= 22, therefore y'= 


Maa +xx 


a+x+4Y/2ax + xx 


a - 


- Which equation when y = PD will 


; 27 — xx 
give x= AQ =60314 the loweſt deſcent; hence a=—— che 


2 * 2 


= 369923 the ſupplemental fluxion xy = 2 
2 + Vaa+ — 
a 


az — aa x hyp. log. „and the area PA 


Z=xy—az + 44 X hyp. log. = TVAA＋ 22 25˙09 16. 
Diary Hath, Vol. II. 8 77. 


| 
=a::x:y, Take Br = Bb, and 


„and y = hyperb. log. of 


\ Rn 
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The ſame anſwered by Mr. Cockſon. 


Put DC c, C b, Dux, mn=y, and Dm r 2. 


Then will x = 2, zZ =Maa+yy; whence, the curve 


being the catenaria, y g V +22 


. 2 1 ty 


4, 3 = z this put for 
5 7 ö aa ＋2 2 bl | : ; 
y in the above value of x, makes x | 
7 | M 


= — - hence y x the flux, of 
aaa +22 : 140 <= 
the variable area D mn is 
* Vaa＋22 
aaz 
Vaa +22 
— ax = the area, and when z=c (x being then = 35) be- 


comes c—b x a the expreſſion for the area CDE, . the 
area of the curve is 50*1888, and Dy the lowelt deſcent of 
the chain = 6'0317 inches, 


X Maa+rzz3—4Aa=aT- , Whoſe fluent is 24 


II. QuzsT10N 245 anſwered by Mr, Heath. 


Letx= the number of moidores, 3 = guineas; then þ—y 
— x = the piſtoles (putting 5 for 100 pieces); hence 60x + 
37b — 379 __ 7x 46 y = 4000 the number of ſix-pences; 


ES. |. SBI. + 200—23Xx 
whence x = PP lope mee from whence x 


| s : 2 
and y are determined in whole numbers 6 and 18, alſo 5 — 


This queſtion was alſo truly anſwered by Mr. Brow7, Mr. 
Farrer, Mr. Terey, Mr. Cro/5, Mr. Adams, Mr. Landen 
the propoſer, and ſeveral others.“ 


III. Quzs- 


wy 
— 


Tlüs queſtion may alſo be ſolved after the manner of ſevera 
aus of the ſame kind already given in this work. 


22 


a 
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III. QuesT10N 246 anſwered by Mr. N. Farrer. 


Let a repreſent the point of ſuſpenſion. Now here is 
given 40 = 39%5 = d, BO = 3'5=m, and 


CO = 15,5 83 Ib 6, x= E 
; = . 
C; then x: 5: : : m-. x2 22 


and then the fluent of 2 —x'* x 4—Þ? 
x y divided by the fluent of z — x!* x 
35 = 2 11244 —. 0 m +16mm | 
JXIB 1124 + 359 : | 
which let = a; again the fluent of 1 — x* 19/ 
x d +731" x y divided by the fluent of | 
T12d*+70dm +16mM3 
| 1124+ 359% . B 
= b; hence the diſtance of the center of F 
oſcillation from A the point of ſuſpenſion 
aa + bb OC 
a4 ＋ 
Mr. Cocſſon and Mr. Powle have made the diſtance of the 
point of ſuſpenſion from the center of oſcillation = 400125 


2 —x|* x 4+ xy gives 


= 3735728 inches. G 


inches; and Mr. Win. Hanbury the ſame with the former. 


IV. QUE s- 


——— 


NI. QuzsT10N 246. 


The original ſolution above given to this queſtion is wrong, for 
the center of oſcillation ought to be farther below the point of ſuſ- 
penſion than the center of gravity is; but it is here made leſs than 
it. 55 | 

Putting the quantities as in the notation above, and c for the 
diſtance of the center of oſcillation from the point of ſuſpenſion, 


fle. of E (by the nature of the 
2 d x the flu. of 52 K 
2 1 2 5 2 2 
center) = #4 2 i = 4 ＋ — =d+ == 
„ „ern 34 .'3 


then will c be = d + 


(when x n) = 9's + * s + 
— m OT X = — 30 5; > — 
7 = 3x395 
103376 = 39603376 the diſtance required. 
| 8 2 
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IV. Quss riox 247 anſwered by Mr. R. Gibbons. 


Put = the number of men, A = the number of women, 
and x = what each woman paid ; then per queſtion each man 
paid xx, Hence * + 72x = 126, nxx + mx = 90, and 
** —x=7, Now by taking the value of zu in the two firſt 
126 — 25 a 5 

= 9 - ux x. From which 
x 
and the third equation we get x5 — x4 — x3 + x? = gox— 
126; whence x = ; the ſhillings each woman paid, and x? 
=9 what each man paid; conſequently there were 12 men 
and 6 women. 


This queſtion was anſwered in the ſame manner by Mr. 
Landen, Mr. Cr:/7, Mr. Rubins, Mr. Brown, Mr. Adams, 
Mr. Dent, Mr. Cocgſon, Mr. Holliday, and others. 


equations, we have 


V. QuesT1oNn 248 anſwered by Mr. Heath. 


Put 1=s. ZEFG =112® 37!, | ſee the following fig. ] x= 
BP =P, and 1==EB the diff. of the baſe's ſegments; y = 
DF SFC, and D gd the diff. of the ſides containing the 
oblique angle. Now, per 47 Euc. 1, EF? — EP> = PF? 
FC, i. e. dd +2dy +yy —an—2Ax—xx= 

i did ＋2dy - un ; : 
„ xx; whence — OED ANY by reduction. Again 
EG :8LEFC:: FG: s. LFEGC, i. e. ax T: :: 


33 : 8 Dh ; 
FHR; and rad.:EF :: 3. £ FEG: PF, 


R T : 
LC 1: 4 T:: FF 3 = xx\7; whence yy —xx = 


2x ＋2 


1 7 — — 
xðxx T Ax ÆT An x dd ατ , Or xx X 4xx ＋ 4x1 + un 


=mmyy x dd + 24) F 30 In which if the value of x be- 
fore found be ſubſtituted, an equation will come out in 
which there will be but one unknown quantity, viz. . 


Anſwered by Mr. James Rubins. 
CE + LE. 
2 


As EF—GF: EP—PG:: col. coſ. 


hon "2 (per Thacker's Miſcellany, theor. 18 p. 28.) 


Hence the ſides are eaſily found by yn trigonometry, and 
The 


are EF r 12˙9, FG = 109g, and EG = 19˙874. 
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The ſame anſwered by Mr. Arch, Scyth. 


In the triangle E FG draw the line DG, then the angle 
LC+LE > 


FDG — 3 2 D # 
BGD 2 — 3 but 7 dee ** 
4 8 ., * 
in the triangle EG H, as EG S 
EH :: & „ 2 
—_ 
= cok; 22 4 SS), andinihe | | 7 


LC—LE, 


AEG D, as s. EG:ED::s.EDG:s. EGD (=; - A 


that is, putting ED=a, EBS, FG =ix, BG =y, and 
c and = fine and coſine of half the ſum of the angles at the 


baſe, y+6b :x+F@a:i:id: dx ==; = coſine of half the 


| „ | . 
Giffcrence; and y+6:8a:: _— = of half the diffe 


rence; . dd FNR Þaacc=3 +0), or NL NZA r aa 


xa ＋ aa 
— 


=y+6: but TAN Y Nl, „ 5＋tt 2 1 


Vd xx +FaaddxFaa, „ XX + 24x = — and 

A aabb —aabbdd abe —- 

" — eo 0 4 Fa, 
abe 


96 fi F - the | 
21'96; and therefore 17 greater ſide 


— 4 S the leſs, and z = "056033 Ss. 30 


i be 
2/aa—bhdd 
120, ſo that the greater angle is 369 54', and the leſs 300 


29.4 
VI. Qxs- 


A conſtruction of this problem may be ſeen at prob. 8 of 
Sin pfon's Algebra. 8 


8 3 
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VI. QuesT1on 249 anſwered by Mr. Farrer. 


Let y the hours from ſun- riſing, 2 his true time of riſin i 
and the length of the day; then the time to his ſetting is 


3 A LP 
 m—y, and per queſtion /y + 4/72—y = n+y the hour of 
the day: Puty=x3, and we have x ＋ V —x3 =7 +x3, 
„ n N =1n1* + x6 + x? + 27x3 —23x — 2x, which 
in numbers is X — 2x4 + 8'4002x3 + x? — 9*4022x = 
n — n = 2*8997; hence x = 1*0g19, and x3 =y = 13084, 
and z+3 = 5*0029. = 5h. o/ 10/44” the time required. 

Mr. Brown the propoſer, Mr. Heath, Mr. 4dams, Mr. F. 


Holliday, Mr. Gibſon, Mr. Cockfon, and ſeveral others, have 
anſwered this queſtion in the ſame method. 8 


VII. Qursriox 250 anſwered by Mr. Wm. Lax. 


Put AC == 20, DC Sc IB, CH=d=6, BH=a 
= EEE þ 22 5 | 
14; and let x. 

Then, per property 22 7⁰ 


of the curve, we M 
have ft: ci: ax . N 
; 8 4 ? 7 
x O ex: £C at NC B 


ab + bx —ax—xx a MPH 
8 

Pe, - cc vx 4 
ab+bx—ax—xx | . 
: _— pM 
+xx=HW?, which | | | 
by the queſtion is to be a minimum, ä its fluxion 4 x 
— L 
tt — cc 


— - . - : og <4 
xb—ax—axx+2ttxsx = 0; whence x = — x 


or (by writing 24 for a—b) & = = 169'7 yards; 


cc 
conſequently HW = 23'36 chains, making an angle with the 
tranſverſe of 54 45“. | 


Ar. N. Farrer's Anſwer, 


Here 1s given AB=40, OD = 30, CH = chains: let 
CB=m=Zz0, DC=n=1s, CH=d=6, and OC 
then, 


J. 
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. | |  ANMM—Nnnxx 
then, per conics, mm: un: : mmoe=xx:; — es 


= PW*, and vm — 33 = PW; x : Mm + 22 mMm—z 


MN xx 
x x 


= ſubtangent PT; then, per ſim. triangles, 


1-4: =/MM—XX;: n.. - xX: 

3 mM | 
* 

Mm — 1 — dum + dxx _ 
f. — 2 8 
Xx VN 
fore m — m*x3 — dm* + dmmxx nummx— uns;, 
that is 7?x3 — n —dmmasx + nnmms— ms +dms 
o, which divided by x x— n m gives mm x- u ᷣ - 


n md 
— = —— — — * ——4 — 
= 0, * n 13˙714286 = PC, and PH = 
11142986, PW = 1&'91806, and HW = 13368406, making 
an angle with the tranſverſe of 54 45 23” nearly.* 


„ there- 


u numm un x! 
— „ there- 


This queſtion was alſo truly anſwered in the former me- 
thod by Mr. Tho. Cowper, Mr. 7. Terey, 28 Landen, 
Mr. V. Dent, Mr. Adams, Mr. Fr. Holliday, and Mr. 


Gibbons. | 


2 — — 1 


mn... 


* VII. Quss rio 250 Conſtructed. 


The point F being the focus, with the center C and radius CP 
deſcribe an arc cutting FHf ff OD in F and f; through 5, C, F de- 
ſcribe a circle; and with the center C and radius CA deſcribe ano- 
ther interſecting it in a; then aJ/P being drawn || CD will give 
the point in the curve from whence the ſhorteſt line VH muſt 
be drawn, . 

For, having drawn the chords Cy, Ca, by the nature of the 
circle it will be CP : CH:: (C2 or) CA? : (Cf? or) CFI]; 
hence, by diviſion, PH (or CP— CH): CH:: CD! (or CA? 
— CFI): CF*; . HW is I. the curve by prop. XV Emerſon's 
Conics, which it ought to be when it is ſhorteſt, | 

Co ROL LIAR Y. Hence, when H/ is J. the curve, CFI or 


CA? » CD: CA? :: CH: CP. And from hence alſo the 
CH x CA? 6 X 202 


CA CD: © a0? 153 


calculation is very eaſy; for CP = 


3 DT, 
27S _ © any 35 


; 
: 
1 
"oo 
11 
1 
1. & 
; 
6 
4 
: 5 
= 
R 
* 1 
$ 
4 4 
} q 8 


+ 


i 
* 
— Ws —— . —_—_— * 1 
— _ i _- "2 * * De * —_— — % C 0 5 — — "WW; mn — * * EIA - o 
N x , >. * 2 A 5 , 5 : , £ > V 2 2 4 AT = — — a — * GE r TS. — = = 8 2 
- . - - of - A = W 8 7 f * — 2 0 1 - * — — FO. - Ws — — 
* * 3 _— i PR . W * — «aſi bh I > . * : — . . - 8 2 V2 * : - wy 8 J 8 > 3 - 1h Po T5 . 8 == = x 1 < — na 
& ' 1 GI a . 3 =. ++. * . 1 —_— a . I" . : 8 5 : ; ==2 2 
. N a - . I . 4 : * q 2 * 8-4, 2 q 0 . * 5 — * — Sq» * — 4 2 » 
Pe, o * k — * = oy _ - es 1 A bs > L - #6. v4 3 4 . 4.200 * > «+ 22 
5 E — * + 22 — - 7 SY we — A : A * oo L % 3 * * 2 =” 
5 E 5 1 J _- * - So * — Aw = by 4 - 0 1 — " 5 
_ — I _— * =» 42 = K K 1 & to 0 8 . = 
— _ 1 4 —_— TAS 
, 


* ; 
Aa” 2 —— .* 
| 


=> * 2 x 
CES. 


rr 
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VIII. QuesT1ON 251 anſwered by Amicus. 


Draw the lines F H. Fs, H 7 and LC will repreſent the 
weights upon every particle 0 . 

any curve: let PM = y, PH 
= , CF=a, IM = 2, and 
by ſimilar triangles, we ſhall 


have y: X :: 4: LE = 2. 
3 5 


whoſe flux. is LC ==, 7 


. 
a general expreſſion for all curves. 
In the preſent caſe we have ax = 


Oo al * 3y 277 


54, whole fluxion is x = L, 


which fubitituting in the above equation LC = A, and 
A ES h | | 4 * 
taking its fluxion we ſhall have LC = T2; and if wv 
expreſſes the weight that preſſes the particle M, we ſhall 
| * 


have wz = 129), or — vaa + 16y9 = 1299), or as the 


cube of the ordinate directly and tangent inverſely. ©. E. I. 


Anſwered by Mr, Farrer, 


Draw the lines as per figure to the ſolution of queſt. 244; 
and let à repreſent the tenſion in 4, x= AC, „C, and 
z = curve AB. Then we have, by the nature of the curve 


in the ſolution to queſtion 244, zy =ax, 2ax +xx=2z 
and a+x= the tenſion No per queſtion ax= 54, its 


fluxion ax = 433, -- 40% =2y, and 45 = 2 the gravity 
of the line or required law of the weights preſſing every par- 
ticle of the line; which is as the cubes of the ordinates. 


IX. QuesTioN 252 anſwered by Mr. T. Atkinſon. 


| Given AC—CB = 20 27, [ſee the fig. to queſt. 2487 
CE S 60 = m, s. £ BUD oc 682 = x, its coline = e; put 
2y =BC + AC, then y += = 46, andy — n= BC, and 


per 


Put 
the ſv 


9 


e 
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| 1 2 
per trig. Tn: 1: : 7 {ns =$ (CAE, 2 


gn its; = A4, alſo 1: — 1 :: C5 
„ en = CD; but A =4C* CN AC MCD. 


© dt 231242 2 444 
CELL ELD z z —2c0*) 


i. e. 


1M 
. 25*n*pam*acm? 2mm Linked. "2, Inte Int 
or y# — „5 iS 


or if for the coefficients of yy and the quantities on the other 
fide of the equation be wrote 2.4 and 5 reſpectively, it will 
be y* —24y=B, o. y=4/ A+w/B + 4* = 108'4271; 

hence AC 1184271, BC= g8'4271, and A =180' 1279, 


The ſame anſwered by Mr. W, Kingſton. 


Let AF=a=20, EC = PS 60, and c = line and co- 
fine of half the ſum of the angles at the baſe, x and y the line 
and coſine of half their difference; then will y + cx be the 
line of the greater angle at the baſe, and 45 -x the ſine of 
the leſs; alſo cy —sx and cy + x their reſpective coſines; 


then as 4 —Ccx 2 :: 1: £ = AC, and as y rex 


47 cx 

P 7 2 
FREY =CB; h — =4a 
7 Sy + cx TOY Sy—x rex 


20 Px 


ty - cx " 2cPx = aj,Aacexx: But if for 


) he put its value 1 —xx, and for cc, 1— , it will be- 

come a - 4 Xx x x , + axxÞ+F2cpx=as:s, ſubſtitute 
. 2 & . . 

2 = _ and it will be xx ＋ 22x = 5s; whence, by com- 

pleating the ſquare, and extracting the root, we have x = 

An — , and the required ſides as above. 


Anſwered by Mr. A. Scyth. 


Put p = 60, d = 20, and c = the ſine and coſine of half 
the ſum of the angles at the baſe; y = the baſe, and x = the 


ſum of the ſides; then will : x :: 6: = = the coſine of 


J 
balf the difference of the angles at the baſe, and y: : 4 
dd. 
„ 
3 


n 


Sits fine, „ coxx Tdi, and xx 5 


** 


15 the time of deſcribing rm; 


4: | | 
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C X14 — 474 N 


but LEES = the fine of the greater, * 
be f ine of we leſs; therefore nn rp. : 
enen f. 
che lefſer fide, ©. 2 = 
ener  Gde —LL = the gester; and their a 


e . 
fam 1 1 of egg; _— 


757 —— = cc + 55dd = dd; which reduced gits .. 


= = „ = 180˙122; whence 2 25 J 
V 44 2 = X pe+wvppeectiiad | ID | 227 
= 2 = 2x18'44 the 


greater "my or 98, 42 the eſs. 
This queſtion was anſwered by Mr. — Mr. 7 Boon, 


| "5 Sugget, 8 „Mr. Joby Corbett, Mr. Fr. Holliday, 


Mr. Heath, Mr. Gibbons, Mr. E « Creff 7, Mr. Farrer, and 
- Others.* x En 
X. QuesTrONn 25 3 anſwered by Mr. N. Farrer. by 
Let Ar reprefent the curve defcribed ; draw the line: 
as in the figure, and let the velocity at v in 2 wh 
the direction rC=v, All Dx, rn=s, Hr 4 195 
"=, mn= ”, rm = 2, the required denſity | vel 
as DO, e the celerity, and law of reſiſtance EN. | 
as ac"; then 5: v:: *: . = the velo- 2 \\, fol 
: * ; 8 
city in the direction ur, its fluxion is | 1 
WE the increaſe of velocity during 5 
1 N 5 : y . & Pen 


. 


. 5 
J: X :: v: i the part arifing 
| fron 


#4 4 od 


—_—— dh. 


wats To this Lea a Conſiruction i is given in os. 78 of Simp/ir 
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145 0 
WHT com the reſiſtance of the medium; therefore bo = the part 

- ariling from the force of gravity. The reſiſtance i is to the | 
47 force of gravity as — 2 to ons or as — 2 to 7; but 7 
ber AW E 


the Was ariſing from gravity, being proportional to the 


„er time © 2 of deſcribing rm, may be expreſſed thereby; hence 


* 22 or vvx 255. W av074ov0 780; or — 5 
i, * v 
„which ſubſtituted i in the foregoing proportion FIN nt. 
22 WS 
the Iz ho | 
is gives —— == © che ratio of the refiſtance to the gravity. 
ion, | 2 . | 
% Again, fince the abſolute de is E the reſiſtanee by 
a . 4 fx 
F 1 r | 4 
„ by W will be a ; hence D as — 
| ' J b * . = 
Fine as „ 2 
which when # = 2, or the 2 as the _ of me 
* 5 
| „ will be a : But, per . 5 a equation of the 
21 
F "an 3.4 = 85 os 5.4. 
; 4 K 
J % cutve is 2 * , . 4 Ys * ; = 2 „and =, 
C 0 you Joby will be a 0 0 or as che tan- 
e | 2 * * 2 
gents a y. 
22 7 | Anfavered 
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ICY Anſwered by the Propoſer. 


Becauſe the reſiſtance is as the ſquare of the celerity, 
Te (Simpſon's Eſſays, p. | 60) will expreſs the 
„ 3 Oe” | | 

required denſity : But by the equation of the curve (ax =?) 


. + ay2 Ga 2 2 3 
we have * = YI, 1 , 2 , and = + 52 


"ol 2 +934; therefore, by ſubſtitution, the required 


63? SS We 


— . or b 
Var +9y9** WY 


denſity becomes —_ 
ya +gnt 


; i. e. it is always as the 


a farther reduction = = 
r 
tangent of the diſtance from the vertex to unit. 
- This queſtion was anſwered in like manner by Amicus, 
Mr. C. Cock/on, Mr. J. Landen, and Mr. Hanbury. 
XI. Qussriox 2 54 anſwered. 


Let 5b = the ſquare of the common hypothenuſe, and *. 


the ſquare of one leg, then will 55 — xx be the ſquare of 


the other leg. Suppoſe - , = that leg whoſe ſquare is 
bb — xx, then will 650 — xx = bb — 2bns -+ nnxs, which equa- 
25 | 


1＋ n 


tion reduced gives x = =to one leg, and if inſtead 


1+2n | « 

pleaſure, not only eight, but any number of right-angled 
plain triangles whatſoever 1 be found; which will alſo 
appear by making the common hypothenuſe the diameter of 


a circle. 


nee. 


2 F 11 


8 
Pa” 


W. 


% 


— 
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No. 42. Quvesr 


-. conſidering the queſtion, I find that the firſt time the 
hands are diametrically oppolite after 6 o'clock, is the time 
of the day ſought, Let & hours be the time from 6: now 
the minute hand going round once in an hour, the rounds 
it will be carried in the time x, may be repreſented by x; 
and the hour hand going round once in 12 hours, the part 
of the circumference it will be carried in the ſame time 


by _ It is evident that the index whoſe motion is 


* ſwifteſt, will outgo the ſloweſt, one circumference in x— 
* 12 | 

od hours; whence x — — = r, and x = —; therefore the 

| 12 | II EY 


time required is 5 min. 27 ſec. paſt 7. 
by Anſwered by Mr. James Terey, 
By the data it appears to be ſomewhat paſt 7. Let 1 = 
the the number of minutes paſt 7; then will _ be the diſtance 


of the hour hand from 7, and 25 — — the diſtance of the 


1 5 
8 hour hand from x2; hence 25 + x — 2 * ze 15 | 
=5xr paſt 7, the time required. | | | 
This .queſtion was truly anſwered by Lincolnienſir, Mr. 
epſon, Mr. Holliday, Mr. Kingſton, Mr. Brown, Mr. Wil- 
Be liams, and others. | 
i” The Prx1zt QusT10N anſwered by Mr. Ja. Terey. 
of Put BC, the height of the front wall above the back, = 
1d 11 2 BD = 40 ='@ the | 


breadth of the houſe, ED 
we = GF = 37 , and C6 

the required length of the 
at front rafters = x; then EF 
| S VX +2bx +bb — aa; 
7a and AC: BC :: CF: FE, 
of Le 5 —x:d:: b+x: 


01 
vxx + 2bs + bb — aa, 
therefore db + dx = b— x 
x xx +2bx + bb — aa; 
which equation, ordered, 
: Ho Matb. Miſcel. Vol. II. 


XII. Que sio 2 55.anſwered by Mr. J. Landen. 


— E * gr : 7 COR N 
' 10 as 
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— 25 + MAahd.. | 
males x4 —aaxx _ 3 x =bbaa, In numbers, 3“ 
. 2344 


— 4482 + 1077442 = 513375 3 whence x = 6'51224 &c, 
or x = 20'21768 &c. either of which determines the length 
of the front rafters. 0 


Geametrically thus : Let AG = 37 always paſs through the 
point C, the point A ſlidmg along the line 45; then will G 
the point at the other end of the line 46 deſcribe the curve 
Gl. On D as a center with the radius = 3,7, deſcribe 
a circle, and it will cut the ſaid curve in the points G,G, 
which determines the length and poſition of the tront rafters, 
as is evident by inſpection, 


Or let AF=2 4G be moved as before, and it will cut 
the perpendicular DF in the points F and F, whence CG &c. 
s known as before. | 

N. B. If AF, CB, CI, and IH be called a, h, x, and) 


reſpectively; then will- . = yy expreſs 


xx + 2bx +66 
tHe nature of all ſuch curves. 


The ſame anſwered by Mr. John Corbett. 


Put x = fine of the angle AFH = CCB, whoſe coſine is 


M1—xx, radius i: 30837 
„ HA =11=<c; and HC 
=40=0d;' Then as x :< :.: x 


% Fa. and as 1: :: 


VI xx: BVI — XxX* 2 6 C, 


For the triangles BGCand AH 
are alike. As 1: —(= FA) 


22 A/1—xx 4 5 Yi —xx=FH; conſequently VI == 


+d=2by1— xx; which, reduced, gives x* — 324324 * 
— *681519.x* + *324324x = 0262965. Two of the roots 
of which equation are x = "71507 and x = 39403, which in 
the tables anſwer to 45 29' and 23 7; and thence the 
lide AB = 2022 and AH = 6:54 are found, either of which 
lengths will anſwer the. conditions of the queſtion. 


To effect this geometrically, Extend the line HC = 40 to 
any diſtance FF, at one end of which # erect the perpendi- 
cular H. = 12; from the other.end C with. the . of x7 

| .CCICrive 


, ,, oc uqﬀicudqdncqcnc.cT. 


— 
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deſcribe the arc 99; then lay a ruler upon the point A, and 
move it about till it-curs the arc 00 and the line VH at a 


diſtance = BC; ſo ſhall BA or bA be the length of the roof 
ſought = 20'22 or 6'54 as above. | | 


- Anſwered by the Propeſer. 


On BD let fall a perpendicular from A, being ſuppoſed 
. 3 | 
ng and AC to 5 . 
K. Put BI or IX — i 7 N 
2 x, and: £F 2 v1 | 7 $ 
then 1s SK ='2x, Pg 
from which ſubtract © | | 
BD=a, and there : SELF 
will remain DX = F — 
2x — 43. Now DK _—— ——— 
(21 — 4): DC ( 22 . 
TK (s) i , B+, 4+ |... 
2) — ay = bx, an 5 | 
equation belonging to an hyperbola, Put x infinite, then js 
A; and by putting y infinite, x ={a. Hence, if BD 
and DC are biſected, and the lines PO, PR drawn reſpec- 


tively parallel thereto, they will be two aſymptotes to the 


ſaid hyperbola. To find a point in the curve, put x a in 

the hyperbolic equation, then is y= 5. Conſequently C will 

1 a point in the curve, through which draw the hyperbola 
4 C. | h | 


Per 47 Euc. r, BIZ + AP = AB* (Z= r), or xx > 


cc—yy (which is an equation belonging to a circle), there- 
forex=4/cc—yy. Put the ſurd =o, then x o, whence: 


the center will be in B; whence alſo y =c or y = — c, 
which determines the radius. Therefore, if on the center 


B,. with the radius AB, be deſcribed the arc Aa, which cuts 


the above conſtructed hyperbola in the points A, a, and the 


lines 4B and AC, or aB and aC, be drawn, they will be 


the ſides of the roof required. 


% wh 


T 2 This | 


* 
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This queſtion admits like- 2 | 

wiſe of a very eaſy and elegant 49 EX 
 Jolution, by the help of ano- | | 5 il 

ther curve, and is thus per- | Fi = 


drawn as before, and likewiſe. F. 85 
on the center Þ the arch Aa; 5 
Jengthen the line DC, draw- N h 

"id 3 

LD 


formed: 5 and DC bein Wo 


ing CV parallel to BD, and 
ſuppoſe an infinite number of 
radu drawn from the center 
B, on which make FG, &c. . 
= FE, &c. drawing through < 
the points &, E, G, &c. the 10 
curve, whoſe equation is 
+ xx | 


94 + 275 FS; {gl ＋ 2xxby + xxbb = O,, and it will cut 


the line DC in ¶ and . Laſtly, draw BH and B, which 
cut the above circle in A and a, as before, 


The Prize of x0 Diaries was won by Mr. J. Corbett. 


7 


. 2 . - 
_— I —_—r 


Of the Eclipſes in 1745. 


There will happen two eclipſes this year ; twice will the 
ſun loſe its light by the interpoſition of the moon's opaque 
body to ſome part of our terraqueous globe, in the follow- 
ing manner. £ 
The firſt is on March 22, betwixt 2 and y of the clock in 
the morning, and therefore inviſible in England, but con- 
ſpicuous to our Antipodes, and much greater in the Eaft 
Indies; eſpecially in ſome of the Phillippine Iſlands, the ſun 
will be vertically eclipſed. _ 4 Pp 

The ſecond happens Sept. 14, in the afternoon, but invi- 
ſible at London, by reaſon of the paralax in lat. of the ) a ©. 
Whence the. moon is far depreſſed below the ſun's limb, 
which proves it inconſpicuous; but in ſome part of America 
it will be total and central; and near the meridian of port 
Royal, in Jamaica, it will happen in the following order: 
Begins rath Gay 10h. 15 m. Tos. in the morning, apparent 
time. Mid. 11 h. 35m. 8s. Duration 2 h. 34 m. 4s. Ends 

"12h. 43 m. 148. Digits eclipſed 30. 
LET g W. Leigbton. 
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New Queſtions. 
I. QuzsT10x 256, by Mr. J. Turner. 


In a *pothecar's ſhop an old mortar I found, 
Which Lang deem'd uſeleſs, was thrown on the ground. 
The inſide dimenſions are plac'd * here below; 
From whence its content in wine gallons I'd know. 


* Given the perpendicular height of the mortar = ꝗ inches, 
bottom diameter = 6, top diameter 12, and the curvature: 
of the mortar's ſides are ſuppoſed to be the apollonian para. 
bola, whoſe vertex. is a point on the uppermoſt edge of th 
mortar, or extremity of the top diameter. _ 


IT. QuEsTION 257, by Mr. T. Cowper. 


The late phznomenon conſpicuous here, 
Each eve ſerene i'th' weſtern hemiſphere, 
(When Sol withdrew his radiance from our ſight) 
With blazing tail and tremulating light, 
Amongit thoſe orbs in the concave expanſe, 
Which ſeem around this penſile world to dance; 
Its nucleus firſt we in the #ther ſaw, 
Twixt Pegaſus and fair Andromeda; 
From whence, by motion retrograde, it run. 
With gentle pace towards th' approaching ſun, 
Till courſe and declination ſo conſpire, 
Both eve and morn preſents its ſanguine fire: 
This diff rence only, that its ftreaming tail 
Deſcends direct below th' horizon's vail, - 
But in the morn unfolds its orient light 
In oblique glances, to the wond'ring light; 
Whoſe length'ning train, — in azure ſies, 
Fills gazing mortals with immenſe ſurprize. 
Whether they in elliptic orbits run, 
By 8 round the central ſun? 
Or but as tranſient ſiery balls appear, 
Thrown off in tangents from the ſolar ſphere? 
That, the Newtonian ſyſtem doth regard; 
This, the late the'ry of a modern bard. 
As themes uncertain, leave we them behind; - I: 
As = inſcrutable to human kind, - : 
Perhaps reſerv'd for future years to find. 
Soon as Aurora with ref — beams, 
Obſcur d each leſſer conſtellation's glcams, 
N 4 The 
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The cyprian ſtar her ſcintillating rays d 

Near the horizon ſplendidly diſplays; 

*Fifty- three minutes paſt H apparent time, 

T likewiſe ſaw the comet eaſtward ſhine; 

Whoſe nucleus (by a common quadrant view'd) 

Had five degrees one-third of altitude: | 

Its diſtance from bright Venus (taken true} 
Was fifty-lix degrees and ſix-tenths too. 
Deduct refraction from its height before: 

By ſpherics hence the comet's place explore. 


»In lat. 520 207 N. Feb. 12, 1744 f Paſt 3. 
III. Qursr 10 258, by Mr. J. Powle. 


_ Given 1 +2+3+ 4, Kc. continued to x terms; to find 
x +4 +9 +16, &c. the ſum of the {quares of thoſe numbers, 


IV. QuzsT1ON 259, by My. Landen. 


A cannon ball projected from the ground, in a direction 
making an angle of 14 29 with the horizon, fell at the feet 
of a perſon ſome diſtance off the very moment he heard the 
report of the piece: Quere, how far he was from the place 

projection ? | | ” 


v. QuzsTiON 260, by Mr, N. Farrer. 


In an oblique-angled triangular grove, one of whoſe ſides 
- Is 20 Chains, and the angle oppoſite thereto 78 15 if 2 
perpendicular be let fall from each angle to its oppoſite ſide, 
they interſect at a fountain within the grove, whoſe neareſt 
diſtange to the given fide is 819 chains: Quere its diſtance 
from each of the other ſides, by a ſimple equation? 


VI. Qussvio 261, by Mr. C.-Cockſon, 


There are two ponds of water of the ſame quality and 
depth, under the ſame meridian, one in the lat. of 2 — 166* 
north, and the other 8þ = 5125 miles due north from it. In 
the year 1743-4, the 16th of January, at three of the clock 
in the morning, the thicknefs of the ice in the ſouthermoſt 
was 6 inches. Quere the latitude, and thickneſs of the ice 
of the northermoit pond at the ſame time? 

| 4 3 
A 2 — — * 22 0 


vu. Quzs 
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l - — - . ö me — — — * — 1 ” <4 -v U—́ —— er oa 
VII. Quss Trion 262, & Mr. Po wl. 


To determine the aſymptotes of à curve whoſe equation 
is x5 - Faxy=0 .'' £7 


Nzw QUtifrroks. - $03. 


B 
VIII. QuzsT1ON 263. 


Let AFA be the conchoid of Nicomedes, [Lee the fig. to 
the prize queſt. 72 1738] and BC the aſymptote whoſe 
length is 60, an P the pole; 4 line drawn from P perpen- 
dicular to the aſymptote, to the curve at A, is 4c; alſo from 
the pole to the aſymprote is 20: Reg the length of the 
curve line AF XK, with the analytical inveſtigation? | 


n. IX. QuzsT1oNn 264, Y Amicus, 


To determine the greateſt area that can be encloſed by a 
parabolic curve of the ſecond kind, whoſe (equation is @ * 


® =y?, and) length 100 feet, and an ordinate rightly applied 


et to its greateſt axis? 


he ©. 5 = 3 
ce PAIZE Ques TION by Mr. N. Farrer. 
A bragging young gauger pretending to ſhew TS. 
The content of a caſk from what's given below, 
Occaſion'd this wager Five guineas to two: 
des He's try'd all his ſkill, but all will not doy © 
7 So begs the aſſiſtance, fair ladies, of you. 
de, The length of the caſk is 31.907 inches, bung diameter 
reſt 14 inches, and is the lower fruſtum of two equal conoids, 
nce generated by the rotation of a curve about its axis, whoſe 
equation is y/ — T000000x = 0, | 
, A Paradox, by Amicus, 
an „ 5 55 4 2 
5. It has been aſſerted by a late celebrated mathematician 
la that if a veſſel formed by the rotation of an hyperbola round 
ock one of its aſymptotes be filled with water, and a hole made 
noſ in the bottom of this veſſel, (let the hole be ever ſo large, 
ice and the depth of the veſſel ever ſo ſmall, it will take an infi- 


nite time to be exhauſted. Quere how this can be? 


53 | | DPueſtions 
: = | 


1 CD repreſent the · mortar, generated by the 


a ? and yy, their values x? and's (found 6 1 


LaDizs' D141. f{ Heath] 
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1746. 
0 Dueſtions anſwered. 
I. QuesT1iOn 256 anfwered by Mr. J. Landen. 


revolution of the parabolic curve 
BD, about the axis EF, parallel to 
BAH. Call EB, b; BH, x; GH, y; 
and put 31416 = p. Then will px x 
bb — 2by +y be the fluxion of the 
requred lidiey - which by putting for 


y the equation of the curve) will be 


Sx * bb + x — 25%, and its A + Lexx — 


px Vx; which, when x= E, will be 466*5276 inches 
= 170108, &c. wine gallons. ©, E. F. | 8 


This queſtion was ailo ſolved by Mr. Heath, Mr. Farrer, 
Mr. Powle, Bironnos, Mr. Aſb, Mr. R. Williams, Mr. Arch. 
Scyth, and Mr. Bamfield. | 1 3 


IL Qu ss T Ton 257 anſwered by Bironnos. 


he place of Venus at the given time is VF 209 50 49", 
her latitude 1* 22 7” N. declination 20® 27” ſouth, and is 
4? 29' 45 ſhort of the meridian: Hence there is known, 
2 ©, the comet's true zenith diſtance 84 48735“, [ſee the 


Fg: fo 9.220] Z P, the co-latitude of the place, 37 40, 


Z PO = 44® 29' 457, OP the diſtance of Venus from the 
pole = 110® 27, and OO the comet's diſtance from Venus = 
569? 36“. In AZ PO is known ZP, PO, and I P: Find 
the 4 ZOP =259 35' 49“, and Z Org 25% 417. In the 
AZ 00, are known the three ſides; Find the £ ZOQ = 


889 44' 54”: From which take the C Zz OP, and there re- 


14 


mains the £ POO = 63 2955 Then, in the & POO, is 
known PO, O0. and £ ©: 


declination 


Find che Z OP© = 48% 
59˙ 54", and PO = 80? 44' 20. Therefore the comet's 


M+% Ma 


< 


— 
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declination is 9 15 40”. N. and right aſcen. 3415 19, 34“ 
Hence the comet's to gitude is X 169 25' 26”, and latitude 


5 15% 54' 54 N. 
III. QuesTiON 258 anſwered by Mr. J. Powle, 

Put S2 1 ＋4＋9 rs, &c. $ = the next ſucceeding 
term in the ſeries to the /a/t, or the increment of & when 
the number of terms are x + x. Then, becauſe the firſt 

wy ; 

term and common difference are each unity, x +1=4/sS, 
* which in the ſeries x xxx &c. anſwers to x, $ xx, or 
xx + x. Whence S = Txxx +{xx = (by ſubſtitution) 
4 * TIN KI TINTI = 4%) TI +34 
2. E. F. N 05 ) 

| Anſwered by Bironnos. 

5 El Let AF? + Bx" + Can”? 4+ D 03 &c. + 68 


1" +2" +3" &c. to x”; then will Tx T + Ixil 
CT K. 4 L=1" +2" +3" &c. to x" + 
ö. x +7", from which ſubtract the former, and there remains 
A* N SAFE TT - 
ITT Kc. = TI. By expanding the ſe- 
1 #- 


3 2 
„ yeral powers of x+rweget A Ar B==,C — 
D=6, B= —. x —. Conſequently 11 + 2* + 3® 
7 nA n 11 ** 
te. 2 pP ̃ ß To 

+ WIL + 2 11 3.4 | 2.3.4.5. 6 * Kc. 
= * 3 2 | 
| Which when 1=2 will become 8 , the theorem 


required. 


This queſtion was anſwered by Mr. Farrer, Mr. Teen, 
Mr. Peter Wood, Mr. Arch. Scyth, Mr. Landen, Mr. F. Afþ 
Mr. Williams, and laſtly by Ms. Heath in an elegant and 
general manner. | TN 

| IV. Quvzs- 


— 


— 
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IV. Quss riox 259 anſwered by Mr. N. Farrer. 


Let ASD repreſent the path of the projectile, thrown 
from J, with a velocity that will 201 

carry it in a perpendicular aſcent FX © T 
tw K; or in the direction AL, to {| EZ” 
L; and let this celerity carry it 
through the diſtance 4 in the time 
u, and the diſtance run through by 
a falling body in that time = av. — — 
Put any diſtance 15 = y, ande A1 BC D 
the fine and coſine of the angle f | 


direction LA; then will — be the time in which the 


| 2 
projectile runs through the curve Ha, and w x 2 the 
diſtance deſcended by a heavy body in that time; . Ba 


Seddy — wutssyy ; s2dd 
== „L WET and when this =C'S, then y = — 
and the time of deſcription = - 5 . Put 1142 the feet ſound 


5 | vedd 74 
moves in x ſecond =q; theng:r:: 8 : = there- 


fore d = ©; conſequently — = the required diſtance. 
Now let 2 = 1”, then ww = 16yx. feet; hence AD = 
20895" 106. fect = 3m. 7 f. 21p. and 2 yards nearly, and the 
time of deſcription 5 = 18*29 ſeconds. 


Mr. Tho. Cowper's Anfwer. 


Let AL be the line of direction, and A D the diſtance of 
the perſon from the place of projection. Put 7 = tangent 
of the Z DAL; d rr feet, the perpendicular deſcent 
of heavy bodies in x ſecond; 5 = 1142 feet, the velocity of 
ſound in the ſame time; and x = the time the ball was in 
motion. Then bx = AD, and dxx= DL; but as 1:7 :: 


. 7 hence *5= = AD: = 2094559 
feet, the diſtance ſought. | 5 NN 


2. yg 7 


* 
* 1 


. 


* 
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This queſtion was ſolved by Mr. Heath, Mr, Powle, Mr 
Tepfon, Mr. Bamficld, Mr. Davies, Mr. Torey, Bironnos, 
Mi. Williams, Mr. T. Garrard, Mr. J. A/þ, and Mr. Landen 
the propoſer. 1” | | 


V. Quxs rio 260 anſwered by Mr. Heath, 


It is evident by the data that the triangle muſt be iſoſceles, 
In the A AB C, the ( A= LC, 
or the £ ÞB muſt be the given 
angle; and either way the £ Ar Þ 
=ZCrB, or £ ArC is given = 
101 x5' oppoſite to the fide given 
= 20 chains, on which deſcribing 
a ſegment of a cirele to contain it, 
and drawing the parallel diſtance 
$'r9 (or rather 8˙2 as it ſhould be) 
chains = cr, and it will be found | 
a maximum (as is alſo proved by trigonometry), therefore 


N. 


the data are rc, Ac , and ( B, (AI = LE, and 


„ B Ab; whence follow by trigonometry Ar = Cr = 
12925, ar = rb = 2'5215 (AB = BC = 1564) chains, 


required. | 
\ VI. Quecs 


„ N < * bo F 


V. QuesT10N 260. 


The meaning of this prob. is thus: In a triangle we have given 
the baſe (AC), the vertical angle (ABC), and the diſtance (cr) of 
the baſe from the common point of interſection of three lines drawn 
from the three angles perpendicular to the oppolite ſides; to deter- 
mine the triangle. 


We are not at liberty to ſuppoſe the triangle iſoſceles, for that , 


would be introducing a condition too much into the problem; and 


7 


whether it be iſoſceles or of any other form, can only appear from 


the conſtruction or calculation. 


ConsTRUCT1ON. On the given baſe deſeribe two ſegments of 
circles, the one A BC to contain the given vertical angle, and the 
other Ar C to contain its ſupplement; parallel to AC, and at the 
given diſtance of the point from it, draw a line to cut or touch 
ArC in r; then through r draw cr AC, and B will be the 
vertex of A BC the triangle required. 5 

For, through r drawing Arb and Cre, ſince by the conſtruction 
AC is the given baſe, ABC the given vertical angle, and rc the 
given diſtance, we have only to prove that the angles at a and þ 


are right angles. Now by the conſtruction it appears that Ar C, 


ABC are ſegments of equal circles, and that the two ſegments to- 
gether 


j 


—— 


* 4 1 - \ x” TY 8 b 8 <- on LE — p — : . 5 may — ee 
14 . = 9 ——_—— Y 0 C 7 E a * — 72 — 1 ' Ds 


P 
n 


1 
EX 2 
3 


8 


oa 4 W * — O TN n—_ I - — 
ED x Le TSF IS. * "I bn * 
n n 838 
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VI. QussTiox 261 anſwered by Mr. N. Farrer. 


4 3 
4 2 / AVE 8 

Given | fade ae = NEC a. In which write yu 
= a, and it is 510 +y 640˙62554 — 1 =o, whence y = 
2936056, and y'* = 4a = 410367; from which ſubtract 165 
r fro o and . remains 400117 miles 66689 ⁰ 37, from 
Which ſubtract 360 * 18 = 6480? o', and there remains 1880 
37'. Hence 188* 37' — 1800 = 8® 37' 8. the latitude of 
of the ſouthermoſt pond ; which taken from 859 25', leaves 
96* 48' N. the latitude of the northermoſt, In lat. 80 37' 8. : 
ſun's depreſſion = 349 3 5, continuance under the horizon - 
8h. 48 m. In lat, 76% 48' N. ſun's depreſſion = 2748; con- 4 
tinuance under the horizon 91 days. And, ſuppoſing the i 
intenſity of cold as the ſines of the ſun's depreſſion multi- 
plied by the time of his continuance under the horizon, and 


the ſolidity or thickneſs of ice in the ſubtriplicate ratio : 
3 3 
thereof, we have 4/*208r : a/42'441 :: (926: 3˙488 ::) | 
s inches: 35'3r inches, the thickneſs of the ice of the nor- a 
thermoſt pond. 
VII. QuEs- 
| | * 


—ByBt —_— 


gether make up a whole circle; then the ¶ ABr or aBr = Ac 
as ſtanding en equal ſegments Ar, and the oppoſite angles ar B, 
c are alſo equal; , the third angles are equal, that is . a= 
2 7 = a right angle. In the like manner þ is proved to be a right 
angle. 1 

SCHOLIUM. Another method of conſtruftion might be by frſt 
finding the point r as before, through which draw the indefinite 
lines Arb, Cra, and perpendicular to them the lines Cb.B, AaB, 
And then we ſhould have to prove that theſe laſt two lines 
aud cr, produced, meet in the ſame point B, and that ABC is 
t the given angle. | | | 

CoROLLARY 1. The equal oppoſite angles Ara, Crb, being the 
ſupplements of the ( Ar C, are each =the ( ABC, which is 
alſo the ſupplement of Ar C by the conſtruction. 

_ CoroLLaArY 2. Hence alſo the . BAr = BCr, and the four 
triangles BAb, a Ar, BCa, ö Cr are all ſimilar. 

THz METHOD or CALCULATION will be, firſt to calculate 
the angles r AC, r CA, of the Q Ar C, by prob. V. Simpſon's Al: 
gebra, and then the ſegments Ac, Cc; then to each of theſe two 
angles adding the . BA or B Cg the comp. of . ABC, there 
will be had the £ BAC and BCA; from which and the ſegments pa 
Ac, Cc, the two hypothenuſes 43, B Cate eaſily got, and ll Ar 
come out 15386 and 16˙127, the angles at A and C being 52 16 


and 48 59“. 


1. 
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VII. QuzesT1ON 262 anſwered by Mr. N. Farrer. 
Here is given the equation of the curve x5 —y* e o. 
* 1 | 


and x :y 2: 1+ 430 24 +20 : VT: EV = 


4224  .yx E. 
72 - , and Z = BT = 
S ms FJ y | 
+3 7 . 
435 Dy 
1X1. fe ESO 
2a $39 =” 
| — 3 | 
& , - 
425 +1 * az 
— — 2 nd 
27 4. * Re.” 


when the flowing quantity becomes infinite, the tangent AT 


will become an aſymptote, in which caſe YT = an = 
£: 16 +425 
I+426 

$ = 


T 3 . , 
* * ; hence the poſition of the aſymptote is determined. 
VIII. Quzs- 


ze 


»” 


* VII. QunzsT10N 262, 


This queſtion may be much better performed from the original 
equation alone without any ſubſtitution. Thus in the given equa- 
tion x5 - + @xy 0, ſuppoſing x to be infinite, the term 
a * will vaniſh in compariſon of x5 or y5, and then x5 — ys 
=o, and x = y;, that is, at an infinite diſtance the abſciſſa is = 
the ordinate, and therefore the aſymptote, or tangent at the infi- 


nite diſtance, muſt make an angle of 45® with the abſciſſa. Again 


the gi ation in fluxions gives „ 
e given equatic ns gives x = 245 


b 7 3 — 4 4 J 4 
ſubtangent BT or 2 18 = = (by expunging z# ) 
b 4 — * o + VS a „0. . * 


5x5 + 4azy - | 33247 
FT bes ot conſequently VT = BT —x 7 


= (when x = y = infinite) 775 = 0, and therefore the aſymptote 


pafſes through the vertex V and makes an angle of 45*-with VB. 
And the form of the curve is as repreſented in the above figure, 


where Va is the aſymptote. 
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| VII. QuesTION 263 Anſwered by Mr. Heath, 


-To reQify the conchoid of Nichomedes generally. Let i 


= PB, ge the fig. to the Prize Q, for 1238 L a= A ( 
- = 20}, —__ EF any ordinate, * MD=BE. Moes 


becauſe DFi is always equal to B A, EF . 
and AE = 4 x, its correſponding abſciſſa. In fluxions 


„ —— 1 whence. Ana X * 
XxX VA xx 
baa +2bx3 + XI + * = 4 X x : ba + 


M7. P 7175 &c. the flu- 


MY aa —xx 


a T7 zba 2043 4 ing _ | 
11 
ent of which Germs collected i is — 27 77 77 = 2 
65 843 
E 6 3 1 | 8 8 
$23 ——_—_ 1647 Ar. x 2064! 11262 © 11464) 


&c, but when y = 60, x = 8*6 fere; conſequently when — x in 
the correſponding abſciſſa = 86, or x = — 86, then the 
Auent or curve = 43'4; but when x a, and x = a in the 


; abſciſſa, the fluent or curve = 19'6, which added to the 
former is 63 _ the length of the curve required. 


I. The 185th 3 Qexs rio FOE) by Mr. Heath, 


By the equation of the curve axx =5* (a being a3 _ 
unknown, but conſidered as fixed) we get v xx+3 Jy = 
Sf 2242 2 — for the fuxion of the curve, whoſe fluent 


7 44 84 
trot) is 2 — * 2— — — rr = $0 Whence 
44 27 
FINE — 5 | 
«a+ 2 | =? e = HOI And 
16xc—y 16 Xx - 
— 9 — 8 — 2 +2704 +2677 —27CC 
5 207: $6 K £ — F 
The fluxion of the. area of the ſemi parabola. = yx 


muſt be a maximum, and 
copſe- 


333 4/y 2 
—ů— K x 
* whoſe fluen 8 


. / - —— 
be a maximum. Put into fluxions, &c. 5c — 69 * 


\ : 

N 

| al 

| £18 

£ 5 ih... 21 PR < E RE * - hens | 15 
fe. 1 N TIONS * — 215 
conſequently =; therefore 5 5 | # 
F , 5 ws os * = | . : & 
A—— 3 = POR will 4 5 
v3 x 64cy* 165 — 72ccyy +2765 ＋ 12% — 960 1 
4 


. ͥͤ v— —————— me 
v ; x GA — 16% — Jaco) + 276% H = ee — 3 0 
o6beyy — Aer 72CCY ahh 5499 X Fay: 


X —— - 
VGA — 169* — 7Jaceyy +276% | 
So; here y = 34'89 by a new method of ſolving equations, 
and conſequently a = 35*543 fere, and the area of the whole 
parabola formed thereby (which is now the greateſt) 14474 


ere. 


— 
JE. * 
— LL 

— 


In anſwer to the objections by Amicus, 2, in the equation, 
is as much a variable quantity as x or 1, till it is deter - 


o 1 * * — — . p * 8 : - 


— 8 3 Mums” 
PPP 


, 2 BO 0hT 4]; 
mined. And CP nden 8, * F 7 
„ er; 3 
(chere 5 2 7 Io Ey it has a variable re- 
| ; | 
lation to y, when = or 2 is to be determined a maxi- 


mum; and ſubſtituting this way for the value of y, 


* i 2 | 

aT x 276 = 8a1T —4gz 2 2 In 

LINED, raft x 370 + 80T —447, will * 
T | 
a 


, 9 | 7 
will as properly expreſs the maximum, as if it had been 
denoted by relative y's; hence by making the fluxion of ir 
So, we get by reduction aa . = 157 where the 


2 — 


3c4/21+9c 


value of @ = = * = 35˙5433 &c. whence y = 
| „) 
348909 & Cc. and —— = 1447 4001, the area of the greateſt © 


parabolic fpace, as before. Alſo when e 10, then 1 | 
$913, y = 6978, and a= 7'1087 &c. And when c = 100 
proved ane when N bg megane; LEE es 

ved that when the figure is a maximutn; the abſciſſa and * 
ardinate will be nearly equal. 25 I 


Us3z =”. In- 


2176 = LADIES Dian 6. [Heath] | 1746. 

In the preſent caſe, where c = 50, let x , then the 
equation axx = y3 becomes axx = xxy - | 
when the ſemi-parabola is nearly the great= Br. 
. and conſequently a = y= x, at that, 


time 2 347292 &c. from what 
- 34-232 „ 
is done above. Whence 144734 will be tge c 
arca of the parabola very nearly a maxi- | 
mum. And therefore in all queſtions of this nature, the 
area may be computed by taking the ordinates and abſciſſas 
N22 the error, being inconſiderable in the maximum. 
raw the parabola 4B:C 4 correct, and it will approach 
- the form of a quadrant aB&iCFa, as near as the inequality 
of tke curve B;C permits; and its double will ever be in- 
ſcribed in a ſegment of a circle 4 moan 21+ Johan than a fer i. 
, circle: but if the point C be made to paſs through / it will be 
inſcribed exadlly in a ſemi c'rcle, and the area of the ſemi- 
Jpace 4 BiC. will vary from the true maximum, but by an 
_ exceeding ſmall quantity, as is evident from above. When 
"A BkC A isa maximum, the ſpace 430 d, or GAC is 
a maximum, which is when AH = AC: for, by the equa - 
tion x , and yx = 2148 or — is a maximum as 
| a „„ 4 | 
proves before: but ſince the relation of y and à can be only 
ad from the rectification of the curve BiC, and its equa- 
tion, with the length of curwature given, the inequality of 
the {#ddleſtick ) ſpace Bid th, or unequal curvature of 
BiC, involves a neceſſity of ſome little inequality betwixt 


- 1 B and AC, when Ai CA is molt capacious.“ 


Tle 


„* 
N 4 i 
7 7 
” 7 N £ bs — — - % 
- * - 1 - . 
8 « b 


his queſtion is the ſame as the 185th, the ſolution of which 
as not compleated. Both the above two methods of ſolution 
bring out true anſwers, but the latter is much the eaſier. By Mr. 


- Emerſon*s method explained at the ſolution of the prise queſtion 


for 1741 the ſame concluſions are allo eaſily obtained. 
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TJ PaIzB QuesT10N anſwered by Mr. R. Heath. 
projecting the curve Amn G, which is eaſily done by 


making y = Is 2, 3, 4, J, KC. and thence find- 4 


2 5 72 1 
ing the x's by the equation =x;. A 


3 I ooo 
whence it will appear that when the ſemi- 55 | 


No. 43- 4 5 ECL 1 78s Ef, t 22 


-, 


bung diameter y = 7 inches, that x will be but gl — * 


823543 which the half length of the caſk - 
ſhould be taken out of, and proves an anſwer || | 
to be impoſhble : but correcting the data and —＋. 
waking the ſemi- bung diameter y =8= BG, B G& 
then x = 16˙777216 = AB; whence taking 


1;'953s (or 15953673) the ſemi-length of the caſk; and 


there remains 823543 = Aa; whence am = 7 inches, or 
the head diameter = 14, bung diameter = 16, and length 


31907346 inches 3; and being near the form of a cylinder, 


mean diameter 1; inches, and content of the ſemi- 
caſk by the rotation of BoamnG about ao B 2819725 &. 
or 20 ale gallons, ard the whole caſk 20 gallons. 
' Theprizeof 10 Diaries ar won by Mr. Heat. 


I. Paxnvox wnſwered Ny: Mr. Thor Sparrow. 


since the velocity of the fluid is always in the ſub· duplicate 
ratio.of the height of its ſurface above the hole, tis evident 


that when that height is infinitely ſmall, the velocity muſt 


be ſo too, 7. e. in. effect, Nothing: Coaſequently che water 
can never be: exhauſtedg—a—ꝛõ + HP 


be Etdlipſes in 1746. 
Calculated: by Mr. Ralph Hulſe. 


To the inhabitants of our terraqueous globe there wil 
happen four eclipſes, two of each luminary. The iſt of the - 
moon, February 4th, but inviſible at London, as ending 
22M. 448. before the moon riſes. The 2& of the ſun, on the 
4th of March, early in the morning, but inviſible in the ho- 
rizon of London. The 3d is a viſible eclipſe of the moon, 
the 19th of Auguſt, 3 quarters paſt 10 at night, and viſible 
at London, according to the following calculation, viz. Beg. - 


roh. 36m. Mid. 12 h. 8m. End 1h. 24m. Total duration 
2h. 38 m. Digits eclipſed 8degy 22m. The 4th is of the: 


ſun, September 4th, in the afternoon, but inviſible. . 
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| New Queſtions. 


Py 1. QuzsT10n 265, by Mr. Heath, 


Myſterious things, we always find, 
Are moſt amuſing to mankind; 
When once familiar they appear, 
We look for more another year. | 
1 Juſt fo, when men are plainly known, 
74 We re weary of acquaintance grown; 
Wee hug the ſtrange, and leave the true, 
And ftill are ſeeking ſomething new. 
Ladies, how comes this ſtrange inconſtancy, 
So viſible in you, as well as me. 


„ Die QUESTION. | 


- If the hind: wheel of a coach be: ſeven feet id diameter, 
and a tack be driven into the middle of the ſpoke (or radius) 
ſtanding next the ground, and a nail touch the ground at 
the end of the faid ſpoke (or radius) when the coach ſets out 
to travel: Quere how many miles will the tack and nail 
travel reſpectively in driving the coach from London to 
Exetef; allowing the diſtance between thoſe two places to 
be 200 miles? What will be the nature of the curves the 
deſcribe? And their poſition, or height of tack and nail 
from the ground, at the end of the zourney. 


II. Quesrtion 266, by Myr. Farrer. 


Surveying a triangular field AZ C, and ſtanding at the cor- 
ner C, I took the angle included between the fide BC and 2 
line drawn from the angle C, to a houſe ſituated within the 
field, and found it 78 107. I then proceeded to meaſure the 
ſhorteſt diſtance to the 1 ſide AB, and having mea- 
ſured 20 chains, I obſerved the houſe and the angle A in a 
Tight line; then meafured on ro chains to the Fe AB*1 
likewiſe obferved that the ſides 4C and BC were equal, 
and the houſe equally diſtant from the angles 4 and C. 
Quere the area of the field? | 


III. QuesrT10N 267, b Mr. Powle... 


| Given 35x + 435 + $5.2 = 4ooo, to find all the Ae 
values of x, y, 2, in whole numbers, and to ſhew t 


IV. Quzs- 


e me- 
thod of inyeftigation? © | | 


No. ä 3. © NzwaQuavntipus: ! : . 


Let the ſorts of faces to be thrown on ſeven dice-by/four  } 


the area of the whole encloſure, its perimeter, and the ſides 
| i 


— 


1 * * 


IV. QussTion 268; iby:Fortunitdy, 


perlons, at a ſingle throw each, be as follow, viz. by 4. 
a*bcd; by B, a*bcdef; by C, a*b*c*d; by D, 4 
Quere their reſpective chances of winning? And what throw, 
as to ſorts of faces, has the greateſt. number of chances for 
coming up, at a ſingle throw, of all the ſorts which can be 
thrown, on the ſaid number of dice? 
N. B The number of the fame and different letters rele-. 
ſent ſo many of the ſame and different forts of faces, vis 
ſo many aces, duces, tiays, cators, &c. of the ſame add - 


1 


* 0 „ y = = - 4 - 4 ——— 4 
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different farce I) N N pre #6:t1ecn{} 0 


V. Quss Trion 269, by Mr. J. Aft. 


—— 95 1 Was. 2 "vs 3 
LT # Fl IM 
A of: . gt 


A gentleman has a piece of ground, whoſe three fides are 
an abſciſſa, ſemi- ordinate, and curve, the equation of which 
is ax ; he has taken from thence the biggeſt oblong 
garden which he could poſh - encloſe, , whoſe area is 
141'84243 poles; and he finds the abſci * aa than the 
ace to ind 


ſemi-ordinate by 5 poles. It is required from 


. 
- 


of the garden (taken out of it) ſeparately ? 


| VI. Qurs Trio 270, by Rhinoceros, © 

The perpendiculat of à triangular field is 200 poles; the 
line equally biſecting the angle oppofite to the baſe;- dra 
to the baſe, is 250 poles; and the diſtance ftom the fai 
tuſe angle to the middle of the baſe is 295 poles: Quere the 
ſides and area of that triangular field, with the geometrical 
conſtruction of the ſame. | | 5 


PII. Quss rio 271, by Mr. Chriſt. Maſon. 
Lately young Chloe ſtruggling to be cy 
And ſtill prolong her Strephon's wiſh'd-for joy, 
Did artfully a ſtratagem contri rc, 
Herſelf to ſtint, her Strephon ſtill deprive: 

But he yt preſſing with the urgent whey | : 1 
Shou'd he be made the happieſt of men; 2 
Your when, quoth ſhe (if you can make't appear) 
That night the twilight's ſhorteſt in the year. ; 

Pray lend your aid the nuptial night to fix; 
The latitude is filty, forty- x. i. e. $02 4 ¼ 
0 VIII, Quzs- 


4 


ao. Laviar Deanens. {Heath | 2446, 
VItl.-Quzz7:0n 273, F. R. 5. 


in hat law of gravity will a projectile deſcribe a curve 
7. by the e ax? 2. in a W 


IX. Qunpriow 273» 5 Mr. Farrer. 


8 the area of 2 right-angled triangle whoſe a. 
8 en, and the two legs x** and x*? _ 


X. QuesT10N 274, by My. Clarke, 
The thickneſs of a ring belonging to a ſhip's anchor it is. 


nine inches in circumference, and the outward circum» 
ference ſhewing the width of that - od is 50 inches: Quere 


the fold content, and weight thereof 


Ys XI. Qurorrou 275, by Filins Diophanti 


- To 6nd three numbers, that when each is ſubtracted from 
the cube of their ſum, a cube number ſhall remain ? ? 


XII. Quss Trion 276. by Mr. J. Landen. 


It is required to find the periodic time of a pendulum. de- 
ſeribing a conical ſut face; the Fe eight of the. 
ee cone being 200 Inches? 55 


XIII. Qexsrion 277 45 8 Metallorum. 


What annuity, to continue as many years as its pounds, 
can I purchaſe for the ſquare of its pounds ready money, 
allowing me 51. per cent. per ann. compound intereſt for my 


bargain ? 
XIv.  QuzarION. & H 3 ä 


Required the ratio of the diameter * the bore to rhe 
length * a piece of cannon (or other ſire 2 to make it 
capable of — a ball the fartheſt po {kble; ſuppoſing 
the diameter of the ball nearly — — to the diameter of the 
bore, with a proportionable weight of te _ the metal 


* the __ ormed ſufficient to ſuſtain the effe . 
Plz 


1 


= M Kn, 3 ; alſo zy=z +v= 


* 
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— & 
a * 


A gentleman has a circular garden, whoſe diameter is 310 
yards, in which is contained a circular pond, whoſe diameter 
is 100 yards, ſo ſituated in reſpect of each other, that their 
peripheries will inſcribe and circu:nſcribe an infinite n 
of triangles [Cf. e. whoſe ſides ſhall be tangents to the ar 
and angles in the fence of the garden. He being diſpofed 
to make encloſures for different, uſes, and farther ornaments 
on his ſcheme begun, in order thereto applies himſelf to the 
artiſts of Great Britain for the dimenſions of the greateſt 
and leaft triangles that can be inferibed and circumſcribed as 
aforeſaid? and the neareſt diſtance of the peripheries of the 


garden and pond? and for a demonſtration of the truth of 


* i 7 * . ? 
his pond's ſituation ? 
| E | | _—_ 
' F 
L — * 
2 rr ↄ—— — —ññññ— 
2 F £ ; q 5 2 * 
; | \ 
" F *# 11 n p 5 s " 
* 
. U 5 
1 f 4 
5 
2 by 
; 


I. QuzsT1oN 265 anſwered by the Propoſer Ar. Heath, 


m 


—M —— 9 
12 track of the nail will be the curve LM V ONN t. 
which is a cycloid, and that of the tack the curve 1: 


PRE SY PS Ve 
M X n IX 


&c. both which curves are thus rectiſied. Put a = NM =7; 
x = Nr, y Or, v=ar SVN xx, 2 = circular arch 
Na =O a (per nature curve),  z+v=y, VV ax xx, 


— x = 


a xx '” * © ax 


way, 


* 


20 a 
a—X 


* 
- 
* 
* a ? 
* 2 + 
OD —_—— 0 2 
— 00 og  Ynte: 8 . d 
8 1 p 0 . * * BS - _— 225 
>" OY - MARS oy 3. j . - = mt —_ n * N 22 
4 — i + bs " # 2 * _ 
— py d = Ws. o F * A 
* - = +, b = 
2 = ry 
o o FR 


+ I... 


n 


E # TS = 


E 
2. 


* 
8 


co b * 
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4 — * 


ax — x 
a2 gr arch NO; therefore when x=a, arch NON= 2a, 
conſequently NONNeL = 42 = 28 fect, the nail deſcribes 
in one revolution of the wheel. The nature of the curve de- 
ſeribed by the tack is expreſſed by cy = 2 arch gf, which 
referred to the foregoing ymbols, will be y =2 z ＋ v, parts 
ol the leſſer cirele. Co 


N 5 x /qgaa—Bax 
the fluxion of the inner curve ct will be N — — 


91 


whoſe fluent, by ſeries, is Vax *: 3 — — + —— + 


| | 182 216424 
— 5 
J | 
fere (but this fluent may be otherwiſe found). Hence the 


tack deſcribes 23392 feet in one revolution, whilſt the nail 


de ſeribes 28, and the axis 219911485 Kc. = 7 x 3141592653 
the wheel's circumference z by which the wheel will revolve 


43019!31995 times in travelling 200 mites. — But 21991 1485 * 


: 28 :: 200 : 254648 miles, travelled by the nail. And 
21*9911485 : 23392 :: 200: 212˙74 miles travelled by the 
tack pretty nearly; the ſmall difference being only what EN 


(*31995 part of a revolution) differs in proportion with JV, M. 
and , r, part of curves deſcribed by nail and tack at the end 


of the journey, in the pofition of NM. r, r, making an ZNrE 
= 3199 x 360 = 1159 11“, or Nrg 25 11' with the ho- 


ion. Whence Nx = 4988 feet, and fo = 4244 the height 


of nail and tack from the (ground, 
N. B The number of whole revolutions multiplied into 
_ the whole curves aforeſaid, and the rectiſications of the laſt 
parts being reſpectively added; will exactly ſhew the diſtances 
defcrided by the nail and tack; very nearly as before. Or 
this queſtion might be reſolved by a curve deſcribed upon 


— 


come out not much different. 


Mr. Bamfield has curioufly deſcribed theſe curves, and 
iven an exact ſolution of their lengths; and fo has Mr. 
Maine; which are the only true anſwers. Mr. Bamfield 


the curve of a great circle of the earth, which ſolution would 


has found à point of inflection and retrogreſiten to be in the 


inner curve, when the ſtroke and tack are horizontal. 


U. Ope- 


5 hence 4 A5 = * 7 whoſe fluent is 


equently, by ſubſtitution in this caſe, . 


I RE TRY OO PO IO 


— &c. which when x = ts = 3˙5 m, is 11˙696 


ak 
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II. QussTIOxR 266 anſwered by Mr. I. Waine. 


put x =ſine, and y coſ. . CAD S ACD, and and e< 
for thoſe of the given £ FC B. Then | 
h by elements of trigonometry. * —cy 2 
* = line, and sy Te =cof. (FCB. | HY 
„ But C ACD — FCD = Z ACF 
5 #hoſe tung is LDL , 
; ca — c T2711 
which 1 = tang. ZC AG. 
. But AD: D:: radius: tang. a 
5 ; — . . 45” oe GN — | | 7 AW 8 
"P 464 * whence D 4 CAD 
3 Iggy —=$xx+2cxy 1 6xx Ser 
: | LCAD= D Kaany ag + 7 TIF, 
- = 3; ſolved, — *80907 = tang. of 38 58' 30%; whence 
4 AD = 37a796, and conſequently the area Iz acres. 
5 | 9, BF. - HF" RP ET 
. Mr. King ſton's anſwer is the ſame. 
7 
; Mr. Aſh anfwers this Queſtion thus, | 
? 'CalFthe go, of the given angle ; CD, a; and GD, 
; c; alſo put x for tang. . ACD. Then tang. £ AC will 
* ' 


be —, and.that of & ACH (when E ACP is obtuſe), 
2x L — r But (by trig.) 2 * tang. £ DAG, 


| amx ＋ XX—I 7 
| —— tang. C HAC , A ACH; conſequently 
4 xXx & | 
2 __ 2x + M—MXxxX_ 
axx=c 2u TX — 1 
51® x fere. Whence the area of the field = xx1'23 acres. 
Mr. John Turner has elegantly ſolved this queſtion; ſo 

has Mr. 40th. Baker, and ſome others. : 


Mr. Curb. Cockſon informs us that this queſtion is taken 
from Ronayne's Algebra, p. 273, being caſe 1 of prob. 12: 
We would do the propoſer all the honour due to ſo dif- 
tinguiſhed a genius, but yer we defire to have ſent what is 
new, as well as curious; being rather defirous that the 
Ladies' Diary ſhould be a pattern for, than an imitation of 


others. m. Quzs- 


ſolved, x = 1'2359 = tang, of 


— 
- 
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; III. QuesT10N 267 anſwered by Mr. J. Waine. 

For z in the given equation ( 35 x + 435 + 552) ſubſtitute 
its lealt value, viz. 1, and we have q = 92145 * x, there- 


fore 2 7 35” muſt be ſome whole number; multiplied by 2 


3 — 2 21 —29x __. 
and. divided, is 1— — - (DR; — — LA * 2 will be a 
3 43:4 > 
"Hh 2 IIx: 2 — 11x. $ 
whole number = . — — x, . 4 is alſo 
43 43 43 


AB, SN: . 1 — 
ſome whole number 327 3 whence 2715 „or 


rather 2 39 = mn, a whole number, x = 43 1 + 39, 

which value of x ſubſtituted for x in 5 =97 8 — 2 „gives 8 
5 = 60 — 357; whence x = 43 m Fg = 82 or 39, }= 
60 — 35m = 60 or 35, 2 = 1. And thus by aſſuming z , 

2, 3, 4, &c. we obtain all the poſſible values of x, y, and 2, 

viz, z admitting of 65 different values, and x and y of 89. 


Mr. John Turner confirms the ſame by working out all 
the numbers. Mr. Farrer has exhibited a conciſe method 
for finding thoſe numbers; and Mr. Landen is very explicit 
in finding the ſame. Mr. Cath. Corkſen, Mr. Flitcon, and 


Mr. John Williams likewiſe anſwered this queſtion. F 
| { 


The following Table is a Compendium of Mr. . 


- deduced from a eee, and alſo = 
| 8 — 1 | 0 q | 
— voy , by finding a Submultiple of 35. 
. 
1125 60 — 82 39 —[4|—- 35 70 — 65 22070 45 901 48 5! 
2] 540 75[105 62 19[5|I5 50 85183 45 28025 60 — 
3120 55 —| 85 42 —[6130 65 —}68 25 —\q| 5 40 75194 516 
And fo on to 2 = 65 | 6-6 AY: | 3 

ws _— 


IV. Ques- 


2 


1 
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Iv. Quesrion 268 anfwered by Mr. Heath, 
No ſolution has appeared in any author to queſtions of 


this nature, which will admit of ſeveral varieties ſtill to be 
Kay's queition was the ſirſt pr 


propoſed. Mr. 
E caſe, and the general methed of ſolution is exhi- 


ited in the followin 
have ſeen, by any.“ 


ſed, in a 


g examples, not hit upon beſore, that I 


Sorts of Faces. No of | Combinations. Permutations of 
| Chances. 5 I each comb. 
42. F | 656 Sides revolve | 2 
62 all ch on IS. wt ( 4.z Prog, ; X 1.1 decreaſe of 
2 $a * 8 36 of equal higheſt indi- 
| — indices. ces of faces. 
a3 : 6 , . 
: NM | | 2.1 
ab : ht aA * 2.1. 1 
| 2 2. 
ale. | 120 52-3 Prog, * 1 1 1 
63 all . . eq. ind. 
3 dice |: | f 
424 1 6 | 
„ 1 4.3.2.1 
4213 | 120 my X Fs 
TS Bs: — 2. 1 
a | 99] ＋2 * Tr ; 
| 5 | _ 6.5-4-3 4-321 
N e a 22 
64 all ch. on — | 
4 dice | = 2296 
85 $+5.5 5M 6 | 
| | Va » gp [$:4-3-2-1 
445 18022 6.5 | * 3.2.1. 1 
43 | 3000 6.5 Rx 
Fi. 12.1.2. 
i — 6.5.4 X |$-4-3.2.1 - 
5 1.2 724111 
42325 — X 4.4. 3.2.1 
| | 24 ; 1. 1. 2. 1. 1 
a*bed — 65-43 X |5.4.3-2.1 
5 12.3 a 2. 1. I. 1. 
a bede = rr X21 
— 13 1.2. 3-45 11.1.1. 1 1 
65 1 = 775 | | 
5 dice \_ | 
X Faces, 
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4 
ag Cana E 
OE p IE a r 
pond 


4 

1 LY 
. * 

* 

* 

; 

5 

- 

f 


\ 
f F 
| 5 
pr » ccc os ee ns 


— 2 — * 3 i Wat <-: 
G | ; . + , — 
"6 Pf k \ 8 bh . * I 
N * 0 2 % 2 8 * of — SS IT, 
— ook Pak "A or ern = 
F b =2. \ = by _—_—- SS. * K 8 
— = . * — 8 I _ 


—_ 


* 


* 
5 (es * = 2 — = 
. — REL TIT. 


— 
— 
* 


* ö 


— — RW - —ͤ— IS _— 


ns 


«a 


— 


4255 
42432 
4243 


413 


a 3b 
a*%bcd. 
be | 
a*b*cd 
a he de 


abcdef” 


66 all ch. on 
6 dice 


a? 
 a% 
453 
abc 
4453 
a*b*c 
a*bcd 
23614 
ab* 
425 
a3bede 
abc 
a*b*cge 
e*bedef 


67 all ch. on 
_ dice 


; 


— 


j 


Chances. 
| . 4.2 


I 
2 
8 


1 
8 
6 
0 


* 


4 


— 


1.4. 1.2.3 


1. 2. 3-4-5 


2279936 


6.5.4 3.2 2 


6.8. 4. 3.2.1 


: 


X X X X X X X X X' XX X 


X Xx XXX XXX R „ 


nv | 


X 


- 


* — * * 


2 


LADIES“ DIA I ES. [Heath] 1145, 
Combinations. 


IHA 


7.6. 5. 4. 3. 2. 1 
6. 5. 4. 3.2.11 
7.6. 5. 4. 3. 2. 1 
5. 4. 3.2. 1. 241 
7. G. e. 4. 2. 2. 1 
5.4. 3.2. 1. 1-1 
4. 


3.2. 1. 3. 4. 1. 
2.8.4. 22.1 


Sum, &c. ad inſiuitum. | 
IT FS. 4; lence 


7.6.5.4. 3.2.1 
2. I. I. I. 1. 1. 1 


Permutations of 
each comb. 


2.1. 2. 1. I. 1,1 q 


7. 
of 


thearchCBG A. Join CB and CA, 


7 
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Hence the reſpective chances of A, B, C, and D winning 
are obvious, as 12600, 15120, 37800, and 75600, the ſame 
as I, 1'2,.3, and 6 exactly. And a3bbcd and aabbede 
have equal, and the greateſt number of chances for coming 
up, viz. 75600. Hence alſo is inferred that the beſt throw 
for 2 will be when the ſorts are withim a place or two 
of being all different. Q. E. F. | Tr 


By QuzsT108 269 anſwered by Mr. John Turner. 


| Putx=HC,y=CF,b= AD, b—x=0D, [fee fig. 
page og] a'= parameter, the equation. of the curve being 


| 3 Retro pit" ; 

ax 2 = = ax, and b—x x ax is to be a maxi- 
„ . 0 Fe 3 acts 

mum; which in fluxions, &c. gives — /ax + - 8 

Vaa xx 3 

So; hence 3x.= x, and: x Ah exactly. To proceed, 


put. 2 = HD, — , 2—5 =DA, — = CD, m = 


3! „ 
14184243; then GF = Ve, DA= Va E , 4= 
1 5 422 32 A 
14 = 1*5874, and per queſt. 5 X r=n. Hence Vaa 


. ei dns here E = 30 er. 
actly. And a= 168*75; alſo the length of the curve Z7 FA 
= 25*014. 80 that the fences of the garden are GF = 
9'4494, and GD ='15: Moreover HD =20, DA = 15. 
And the area HF ADH=3HD x D.1= 325 ſquare poles, 


or r acre, x rood, 25 perches. | 


This queſtion was conciſely ſolved by Mr. Farrer. And 
alſo ſolved by Mr. J. Waine, and by Mr. King/ton the ſame; 
the Rev. Mr. Baker; the propoſer, Mr. 4; and others. 


VI. Quz $TIO0N 270 anſwered'by Mr. Farrer. 


At the point D. on the line 40 
raiſe the perp. CD = 200 poles; 
make GE = 250, and CF= 295; . Wa 
produce CE to cut the perp. FG in „ 
6, draw CH making the 4 CH 
= £CG H; then upon H, as a A 
center, with the rad. HG deſcribe © 


and the A ABC is that required. 
"x 2 


— 


228 Lavigs' D 141128. ; [Heath] 174). 
CALCULATION. Having CD, CE, and CF given, find 
ED =150, FD 216'85, and EF = 66'r5. But ED: DC 
2 % N: GH =89'14; £CE=11'4z; and GF: GE: 
GT: GH = 225 ˙89; hence AB = 359's8, BC = 203 ˙41, 
and LC = 441'21. The area. 35958 ſquare-poles, or 224 a. 
a r. 38 perches. F 
Mr. 4/4 has elegantly conſtructed and ſolved this quel- 
tion, and ſo has Mr. 7ehn Turner, Mr. 7eſeph Orchard, Mr. 


„n Hunter, (and Mr. Fames.Terey, who objects to the 


olution of queſtion 260 by Mr. Heath, as ſuppoſing him not 
to know that three perpendieulars let fall from the angles 
of a triangle would interſect, in one point, within or without 
the triangle; his e of data not inferring ſuch thing.) 
It is alſo analytically ſolved by Mr. Richard Gibbons, Mr. 
Baker, Mr. J. Waine, Mr. Kingſton, and others. 


VII Ques TION 271 anſwered by Mr, J. Turner. 


If M repreſent the north pole, E the zenith, H an arch 
ot the horizon, A A a parallel 299 . 

ol the ſun's depreſhon 180 below 17 
it; and f3© a parallel of decli- 
nation deſcended ; then the angle 

ONF4 will be a minimum: but 
tis alſo evident that when the 
erepuſculum is the ſhorteſt, the 
. diltance £3© deſcended in the 
parallel of declination will be a 
minimum: being the arch of a 
leſſer circle cutting the ſame azi« 
muth in the points of ſetting and 
end of zwilight. And this will. 


be when the motion of the ſun is moſt perpendicular, and 


— 


as allo a Mr. FAS 


fore y = =» Which is a general theorem for all queſ+ 


M4 1 


tions of this nature. And the ſun's declination in the pre- 


ſent caſe is found by it = 7 2“ 42“ foutherly, anſwering to 
Feb. 19, or Sept. 30 m n: . 

N. B. If the lat. is north, the dechnacion loves: be : ſouth, 
and vice verſa. 


Mr. Farrer anſwers Wal e 3-100 


ret © be the point in the circle bounding twilight x8® 
below the horizon, where the ſhorteſt twilight hap 1 
(without 1e why the bounding point falls in the ſa 
azimuth circle with the ſun's ſetting.) Then in the nh 
bct3, 22 go?, * lat. £5 = 9, cls = cn, 
whence ra rang ſine lat.: fine arc = 7* 3“ fere, 
2 ſun's CASES £ Ih Strephon is allowed to weck his 
Clae. 

Mr. J. Turner (from Dr. Gregory's Elem: of Aſtron.) . 
confirms the ſame proportions. 


VIH. Quss rio 272 anfuered by Mr. Landes 


Let An repreſent the curye; AB the axis thereof; Bu 
and Hr ordinates indefinitely near each other. | See 1 ig. % 
9. 253. Call H, x; Hr, y; and the gravity C. Then 
fince the velocity in che 9 r 1s always the ſame, | 


that i in the direction ru will be = =, whoſe fluxion = ＋ G being 
7 WF 

conſtant) will. be av Gxy; that is, as the force by which 

the body is accelerated at 7 drawn into the. time of de- 


{cribing rm; Hence putting c GN A we have G . In 


| „ 
which expreſſion if for x x we put its value 00 >: it 2 
the equation of the curve (axx=2*) we get G= 7 LES 
* 4. 


i. e. the gravity in this caſe muſt be in a ſubduplicate ratio of 


the ordinates, or in a ſubquintuplicate ratio of x, the dillance 
of the ordinate from the vertex. 
Mr. Farrer attempted this ſolution by another method, 


* IX. . QuPs- 


Wo —— C67 to this queſtion is given a-quelton 564. 
X 3 
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OT Ps „ ˙ m L ̃ o˙dvůuß —— bs + 
* IX. QussTrION 273 anſwered by Mr. I. Aſn. 
Let y 


Tenge · hen (per 47 E. i, and per a. . Ng, 
9 van = 1618034, y = 1'272019, and the are re-, 
quired = Tozg08. | ph Sp y 


Mr. Richard Gibbon; ſolved this queſtion in the ſame 
elegant manper. Ihe Rev. Mr. Baker likewiſe gave a cu- 
9 — ſolution, and ſo did Mr. Furrer the propeler, and 

Others. | Fg ** ; 


X. Que sT10N 274 ſolved by Mr. Landen. 


Put = diff. of the given circumferences, r ="rad. of the- 
leſſer circumference, and x S any abſciſſa of the circle whoſe 


radius is 7, Then dx 24/345 —Xx-x * is The fluxion of half 


the required ſolidity, But the fluefit of 2/2az—xx xx, 


when x 7, is the area of the ſemi-circle, whoſe radius is 7; 


therefore, the*area of the circle ſhewing the thickneſs of 
the ring, mulliplied by d, the diff. of the given circum- 


— ferences, will give the ſolid content of the ring = 264 inches 


content as above. | 

I * 5 " 

b : L 0% | XI. QuEs- 
8 e 5 


fere. Whence the weight thereof, according to Dr. Wiberd, 
is nearly = 77 pounds avoirdupois. | 57 4 | 


Mr. John Turner, and ſeveral others, have proved the 
ſolidity of the ring to be equal to a cylinder whoſe length is 
equal to the middle circumference, and the area at the baſe 
equal to the area of its circular ſcion, or of the circle whoſe 
diameter expreſſes the thickneſs; moſt agreeing in the ſoli · 
dity to be = 264 &c. inches, and the weight 73 pounds, &c. 
according to Ward's proportions. * | 
N. B. There are ſeveral methods of inveſtigating the 
fluxion of this ring, whoſe fluents reſpectively give the ſolid 


* IX. QuzsTz0n $73 5 - 
ot this triangle, the perpendicular from the right angle on the 


hypothenuſe is = 1. For it is = the double area divided by the 
hypothenuſe = the product of the two legs divided by the bypo- 


bend 2 CEL 2 1 | 


berg 15 
. — 3 ap 4X * ” 
— 4. 
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XI. QuksTiox 275 anſwered by Mr. J. Hampſon. 5 


= 


| 9 * ; 3 4 * : 12851 F 19467 18964 f £ ö * 4 a | 
58 4 ö - — 2 L N . e racC-. 
7 : The numbers are 85194 1518 0 71845 a fl red 
tions are in lower terms than thoſe given by Dr. Wallis from N 
Dr. Pell, where the —— of ſolution may be ſean. 4 
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u.. Turner gives this Anſiuer from. Dr:Wallir's. Algebra. 
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| 1ſt; a= 49442 2d: 5 = 472696 £ zd, c= 448000 
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SHALL TIRES 19+ ff © Be WM n 1 
whoſe ſum i . The cube of their ſum 44 
* le 3 2352637 A ' kg 
„. = LT, from which numbers taking ſeverally the. var, 4 
6 lues of 4, b, and c, there will remain theſe three cubes, L 
"# 5, £3575 39304 And £4999. who "roots 24 
, 235287 2352637 2352637 _ v ©1332 1 
— and _— 42 | | - 4 8 
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s + XII. OSS Ton 296 anfwered by Mr. I. Am. 
| Suppoſe the ſine of the vertical angle of the cone *0507 , ? 
je then by trigon. the fide or length is found 394477 inches 
is or 32873 feet =leagth of the pendulum's ſtring, Hence 
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7 This is the ſame with queſtion g, which ſee for a ſolutions 
ne 1 M-Qruzar ion 26. 


The principle uſed in- the above ſolution is not general for any 
angle at the vertex, but only for that one particular angle there 
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Fr uſed, as may be ſeen. in the Prop. of Keil there referred to. But 

* the times of gyration do not depend on the length of the ſtring. 
but only on the altitude of the cone, they being univerſally as the 
ſquare roots of the altitudes ; and when the altitudes arc equal, the 
times will be equal alſo, whatever the lengths of the pendulums 

-* By Prop. IX. Emerſau's Centrip. Forces, the proportion is uni- 

vo ll ver faly thus, as 16 r fect: 4/400 inches (twice the given .) 

q ; 115 . | 25 400 1 62332 | * 
136: 14 7 8 45228 ſeconds, the time 


required. 
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2323+ L49125 Daantez. {Peath] my; 
(per Keil's Introd. Theor. 17, p. 3gz) the time of one revo 
lution is equal to.the time of the perpendicular fall of a heavy 
body from a height equal to the pendulum's length, 16s 
17 :: 328'73 7 20'439442% the ſquare time, whole root =. 
4821 ſeconds required. . - Joly 
This queſtion was elegantly ſolved by Mr. Farrer, Mr. 
Turner, Rev. Mr. Baker, and others, which agree with the 
ohn „ 


5 XIII. Que $T ON 277 anſwered by Mr. Heath,” 


Square is print inſtead of Square Root in this queſtion; 
correcting which, and 7 a = the pounds of an annuity, 
Stoß the amount of a pound and its intereſt for one year 
at 5 per cent. 7 = the year's continuance ; then . — 
—== de preſent worth. And if the condition f e 
Rr. 7 , a I OEeBe 11 . 
of the queſtions be ſubſtituted therein, the equation be- 
comes — — 2 a. Whence 105“ = -» 
ad re *r . 5 2 M a—og! 
here a = .1'034 fere = 11. os. 7d. the annuity required. 
N. B. As the queſtion was printed, the final equation is 
0 38 where à is evidently = o, or the leaſt 
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This queſtion was propoſed with an intent to improve fro1 
nnery, of which there are ſeveral things wanting. In par- and 
ticular, a treatiſe. on the ſubject by an experienced hand: tha 
For to be treated on by any other perſon, will only be com- a n 
piling of matters already known. And in order for this im- up 
| wa ry wage and the ſolution, of this queſtion, experiments wi 


ſhould be made in a general way, which we have not yet 
received, CZ Vas oo with 3: a0 wes Be. 5 
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The Editor obſerves above that this queſtion was propoſed with 
.an intent to improve practical gunnery, though it docs not * 
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© The P1728 Qus TION anſwered by Mr. R. Heath, 


r DIIEEN FIAT 3h 13 ABER 20 
The biggeſt two circles, within one another, admitting af 
an inſinite number of triangles to be drawn with their angles 
and ſides termiuating in their outer, and touching their inner 
peripheries, are thoſe which are concentric, and their dia- 
meters exactly as 2.10 1; in which caſe the triangles will be 
all equal and 7 This is ſo evident as to appear 
upon the lighteſt examination. And if the diameters be in 
roportion Jeſs than 2 to , then no t11angle whatſoever can 
« awe as aſorefaid. But if the proportion be greater than 
2 to x (as 310 to 100, or 3*r to 1 ãs in the prefent caſe) their 
peripheries being eccentric and at a proper diſtance, 
admit of an infinite variety of triangles to be drawn in and 
about them, from the iſoſceles A ACC to that of 30D, 
which are the greateſt and leaſt triangles: Becauſe the area 
of every triangle ſo drawn, being equal to the ſum of — he 


\ 9 * A% 


v2 — — 5 5 
3 XY * 


8 


— 


. . n . _— Penna 
E nt TER F. —ooS  E r nn 


— FIC N * 
N | 
* E = r o 


F 


* 82 - k N 7 1 — 
2 — „ 3 '% SCE We: 0 Loos ae 3 
— * > S—# * * a 


Þ 2 Re OY OY Lind . 
1 * — * 
1 i W . 
— 2 ä — — en 


4 C -:— 4% 15 : — 
from the nature of the ſcience that it would at all have anſwered 
that purpoſe. It is well known that ſvort pieces are tequiſite at ſea, 
both for the convenience of working them in an engagement, and 
on account au + or. ſpace — muſt ſtand in wy 20 ports / 
ye cloſed. The rvice, on the contraty, requires ng pieces, 

ticularly in the — of à place, in order to preſerys, the | 

braſures from the hlaſt of the powder, which ſhort pieces. woul 
ſoon deſtroy, beũdes the danger of ſetting fire to a faſcine N 
Not only the lengibs of pieces are Limited by the nature of the ſer- 
vice, but alſo the diameters of the bores; for pieces which carry balls 
from 24 to 42 pounds comprehend the limits of battering cannon 
and thoſe from 3 to 12 pounds limit field pieces. Experience proves 
that balls of aleſs weight than 2% pounds are inſufficient to make + 
a moderate breach; and that pieces carrying 42 pound balls; or 
upwards, become unmanageable from their great weight; fo that 
ia general the 32 pounder is the moſt common battering piece, 
When the field; piece exceeds 12 pounds, it, in like ter; "bes 
comes too unwieldy for that ſerviſfwme. 

Mr. Robins is the only author, that I know of, who ha: ſolved' 
propoſition Exhibiting the relation between the velocity of the ball V. 
and th2 dimenſions of the piece. Another author, who proceeds in 
a very diff. rent manner, makes the velocity always increaſe with N 
the length of the piece. ee wi = OA 

If any perſon hewever think it worth his while to go through |, 
the calculation of this problem; he-may cafily do it, makir g the J | 
expreſſion' for the velocity found by prop. 7 of Robins's Principles Xa 
of Gunnery, a maximum, then its fluxion being taken, &c. there , N 8 A \ 
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vill be determined the relation between the diameter and ku. 8 
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234 I. Ap Dranies. Lan] | 116. 
ſides into half the given radius of the infcribed circle, the 

more the ſides of any triangle are ſituated about the center, 

. or diameter, vr the farther removed from them, the greater | 
or leſs will the perighery; and conſequently area, of that 
triangle be: the ſides of the triangles {CC and BDD being | 
the moſt near and remote to ſuch a fituation. 
For the property of drawing triangles as aforefaid, in and 
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about eccentric circles, there is this demonſtration. 
Firſt to infcribe the iſoſceles, or one A, ACE in the greater 
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7 Po 


.Circle, which at the fame time ſhall 
circumſcribe the leffer circle. 'Put 
n S rad. greater circle = 4a, n= 
rad. leffer Ov, and * AO; then © 
xXx - u = Av; per lim. As, 
; ta 1 - -” KS W_ : 
Av: A0:: At: AC= EX | 
1 > — 2 M xx un 
Xxx; again, AO: Avi: AB: AC 
2ꝛ m xx - An x+ 
= hence = 
a 2 ee a” SI. Vux un * 
KK 
* = 2 
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5 and x . 


Vn - zung ao, ſhewing the 
diſtance of the centers to be leaſt, 
or o, when 22 =; both cireles 

being then concentrie, and radius 

of the l = twice the radius 
of the leſs. Whence '12*269074 © 
r the neareſt diſtance of the 

PDeripheries. And area A SET 

= 18242˙89 yards, the greateſt; and that of A BDD = 1 
1679 9˙82 &c. the leaſt, Cr ron th OH ART Bets of ; 

The diſtance of theſe centers of the circles being known, 

ass d c capable of having one triangle drawn as afore- 

I Paid Suppoſe any chord AC = x touch the inner circle 

\ + aty,.then it is plain another chord can touch it ſomewhere 7 

at 7, and if another can touch it at r, the Property is | 


proved. But, in general, the Z/BC= ZZ ADC=< 1200 


its ſine = =p and (r ZcBt=ZnDC (per 3; 


7 4 = i * { 2p 4K a 4223 Los 

and 20 Euc. 5) = — —==}; the comp. 
E 1 2am r νu,ẽẽ Il 

or LrcB = LieB = £ ncD, ns fme = _ 


( ubence, by trig. B } - 
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— 4222. + Again iO =2$4/4mm—#*—1n, 


* 
and (per 47 Euc. 1 11 2 4 r 
hence vC Ax 1, An = Ar a Z — vn, and AB 1d 
BC, ao LvCc = = £cCt, and 2 vet are expreſſed. 


Say — (s. £ ABC): x(ACyor 1: 21 :: 8. LuCt; AB, 


a1 gives an og uation ſhewing the general value of x, 
whilſt two other chords are tangents likewiſe; and triangles 
ilk, geg vill revolve as in the rit hg. Hence, if any chord 
or id: of a triangle is given, the others follow by trigono- 
0 having firſt found the diſtance of the centers afore- 


This rere of drawing triangles about circles 1 


covered f with ma ago, as may be ſeen in the Monthly 
Oracle; 290 h the propoſer has greatly deſerved in a long 
account of it from Scilly, printed 1 in a book called the Quare. 
terly Miſcellanea Curioſa. 


Mr. Landen puts b = rad. leſſer circle, 4 diam. Wen 


and 4 1 e triangle, and gets x = <=: 


+ J pe = 297 33 or 1 12%) &c. Whence he infers 


this conflyucion [ſee fig. 1 10 From the center of the gar- 
den, along the Kader. et off the diameter of 05 pond, 
find a center (at ) 1 that paint od. the other end, 
deſcribing a cirele 45 g, draw pom parallel, and 29 


pendicular to AB, and the point o wil be the center 0 the 


pond, 

Mr. Ab finds the diſtance of n+ centers 1 cheorem 
like the former; and fo does Mr. Bamſiela, who has given 
a conciſe and. elegant folution. | 


The Prize of 10 Diaries Ways on by Mr. R. Gibbons. 


The Eclipſes calculated for 1747, ' ſhewwing 
in what Parts of the World they ill be 


viſible. By Mr. Ralph Hulſe. 


1. On January 29, at 3 in the afternoon, the ſun will be 
ecliplad * =, Tags. 3 to Brazil, 3 14 deg. ſouth, 


long. 50 deg. weſt. SC his eclipſe will be very ſmall, and 


viſible near ere ec 925 2 
Re os Belk 


: r n 


E 8 CPD F 


— 
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2. Feb. 14, at 5h. a m. in the morning the moon will be 
eclipſed vilible and total at London: Beginning 3h. 15 m. 
Middle 5h. End öh. 45 m. Total duration 3 h, 30 m. Digits 


eclipſed 24. . 5 
"Calculated by J Begin. id. I. End 15 Dur. Dig. 
. I; g ER T h. m. 8. | h. m. $- h. + 122 h. in| 
4 Aren (London +313 205 1 305 50 29] 3:36: 919 4 
* SOT Durham 3 be 18] 4 56 28 5 45 27 f. End of 5 
Tables,  - ) Lambton [3 8 104 56 2015 45 19] Total Dark 

85 Cornwen 2 56 914 44 1715 33 16 

_ -«---New, Tables c Durham 3. 2191.4 44. $15 49 8 
from Sir be. Lambton 3 2 244 15 49 0340 18 19 54 
Newton's Theo. (Cornwen 2 50 1432 015 27 50% 13 
arid ores | N 12 22 82 nd ene of the 
x #5 » i in | Ma g ; ce. 

By tr. Bulman, J Dublin z 34 437 e 1 3 119 58 
/ Carliſle 128% 23 73 i . 

Mr. o | ws rage rt F- = ele 37 301 

Cow per n 34 192 2 43 37 39119 4 

Mr. Farrcr, Sunderland > wh 2.41 4 .39 [5 19 v 338 2⁰ 12 


4. July 26, at $ in the forenoon, the ſun will be x digit 
eclipled in &, 14 oy. vere to Arabia Felix, lat. 17 deg. 
long. 41 deg. eaſt, vifible in the north frozen ſea, lat. 30 deg. 


5. Auguft gth, at 10 in the forenoon, the moon will be 


totally eclipſed, viz. 27 * in g. She is then vertical to 
Mardelzur, lat. 12 deg. 8. long. 146 deg. W. viſible to the 
Ja an and Philippine iſlands, to all the weſt ocean between 
fa and America, from S. to N. including Jamaica, Cuba, 
Catolina, and Virgima,—And the horizon of the viſible diſk 
paſſes through Penſylvania. | | | 
6. Auguſt 24, at 9 at night, when the ſun will be eclipſed 
in m, 12 deg. This will be a very ſmall eclipſe, and viſible 
only in the unknown ſouthern parts of the world. 198 


han 
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The 2d · Eelipſe was obſervẽd at S.. Angelo, Paragua; | whoſe lat. 
is 289 17! ſonth, and long. weſt of the Ferro iſle 360 30%. 
The end of the eclipſe 15h. 16m. 43% 


'The gth Eclipſe was obſerved at St. Marie Major, lat. 270 51* 
ſduth, aud long. 37 x0* weſt of the Ferro iſle. _ 
Ĩꝓhh)e beginning of the eclipſe 14h. 15 m. 148. 

Tuootal obfcuration — '= 15 53 16 
N Beginning of the emerſion 27 34 48 
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NEW QvuEtsSTIONS. 
New Pueſtions, 
i Qugs r 105 279, by Mr. Landen. 


A charming briſk maid has aſſur'd me, and ſaid, 
Since I'm ſuch a fine mathematician, B 
(Laying puzzling aſide, for the joys of a bride) 
She will wed me but on this condition: 
That J firſt ſhall unfold what “ pieces of gold 

Her father has for her in ſtore: 2 
And theſe I muſt find from the data ſubjoin'd, 
And then I'm to puzzle no more. 


* The pieces are half-guineas, guineas, moidores, and 
three-pound-twelves. The whole number is 4000. And it 


v, x, y, and z be put for the number of each ſort reſpec- 


tively, v*x3y*z is a maximum. Quere what is the lady's 
fortune? | - 


II. QuzsT10n 280, by Mr. John Williams. 


Going along a river's ſide, on an even and direct road 
ABC, I obſerved a tower on the other ſide of the river, 


whoſe angle of altitude at 4 was 5 24'; going farther on 


to B, 100 yards, the angle of altitude was 6® 27%; and 
intending, again, to take an obſervation when directly op- 
poſite to the tower, but was prevented by an iſland in the 
river (over-grown with furz), I then came to C, 400 yards 
from B, where 1 found the angle of altitude was 8“ 36, 


Quere the tower's height? 


III. Quss rox 281, Mr. J. May, jun. of Amſterdam. 


It is required to find (by a general theorem) the number 
of fractions of different values, each Jefs than unity, ſo that 
the greateſt denominator be leſs than 100 * COTE 


IV. Que $T10N 282, by the Rev. Mr. Anth. Baker, | 


A gentleman would have a ſilver punch- bowl made in the 
form of a parabolic conoid, containing exactly two gallons, 
but being frugally inclined, defires firſt ro know what ought 
to be its inſide dimenſions ſo that, cæteris paribus, it may 


* 


require the leaſt quantity of ſilver poſſible? | | 
Diary Math. Vol. II. I | V.Qves- 
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V. Quxs Trion 283, by Mr. N. Farrer. 


| ere the axis and parameter of a parabola and ſemi- 
elliphs, when the latter 1s circumſcribed by the former, 
whoſe ordinate 1s equal to the conjugate axis, and abſciſſa 
equal to the ſemi - tranſverſe: both curves having the ſame 
focus, the difference of their parameters 2, and the length of 
the parabolic curve being 2868 ? DET 


— 


VI. QuesT10N 284, by Mr. Cuth. Cockſon. 


Quere with what — of a cylindrical Rick ſhould a per- 
Jon ſtrike, to give the greateſt blow; the length of the arm 
being 20 inches, and that of the ſick 50 


| VII, QuesT10N 285, by Mr. Landen. FE 


I am about building a houſe, the breadth whereof I deſign 
| mall be 24 feet, and the perpendicular height from the 
ground to the ridge 42 feet. The ends, which are to point 
directly eaſt and weſt, will be ſheltered by neighbouring 
tenements; but the ſides will be expoſed to the fury of the 
north and ſouth winds. I therefore would be ſatisfied what 
the angle of the ridge muſt be, and how high the fide walls, 
that the wind blowing from either of thoſe quarters ſhall 

have the leaſt effect on the building? 2 


VIII. QuzesT1ONn 286, by Mr. J. Afh, 


If a parabolic conoid, whoſe altitude is 9, and baſe 6 inches, 
be cut by a right line at ſome diſtance from, but parallel to 
its axis, what is the ſolidity and convex ſurface of that ſeg- 
ment, or part cut off, when the height of the plane of that 


ſection is 5 inches? 


IX. QuzsT1oN 287, by My, Cuth. Cockſon. 


0 hy oy, oo we wb, 


Given a? y +yyx? —aayy =o, the equation of a curve, e: 
whoſe radius of evolution at the vertex is 140 = 4; to find a1 
the value of y, the abſciſſa, when its correſponding ſemi- * 
ordinate x = 50? 4. | tl 


X. Quss Trion 288, by My. John Hampſon. 


Required to find three numbers, that when each is ſeve- 
rally added to the cube of their ſum, their reſpective ſums 
Mall be a cube number? . 

Eo XI. Ques- 


* 
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XI. QuesTi0Nn 289, by Mr. Heath. 


No. 44. 


11 and faſteſt in London? And at what times do they move 
me loweſt and faſteſt on any day? £7 a 
= . QuesTioN 290, by Mr. Bulman. 


Being at a town in Kent, I obſerved three objects on the 
other ſide of the river Medway, (a caſtle, wind-null, and 


fpire) whoſe diſtance from one another are known: From 
er- the caſtle (the neareſt object ſeen) to the ſpire, is 10 fur- 
50g longs; from the caſtle to the wipd-mill 23 furlongs; and 

from the wind-mill to the ſpire is 25 furlongs. 1 alſo ob- 


ſerved the town angle between the caſtle and ſpire = 28“ 34', 


and the town angle between the caſtle and wind- mill + 


; 579 45% What diſtance did I ſtand from each of thute ob- 
a jects? And give a geometrical conſtruction of the ſame. 


a XIII. Quks Trion 291, by Mr. J. Aſh. 
he A lady. of important ſpeculation, : 
. Would gladly know het age from this * equations 
l | * 1˙0544 = bs LE 
3 1 - , NA 

XIV. Quxs Trion 292, by Mr, Heath, 
3, The pounds power of their Napier's logarithm be 
0 Equal that logarithm power of fhillings left to me. 
- From myſtic words, artiſts, the truth extract, 
It And tell what is the legacy exact? 1 


XV. QuzsT10N 293, by Mr, Bulman, 


A ſpheroidal ullage lies upon the ground with the bung 
uppermoſt, from whence to the ſurface of the liquor (which is 
exactly the height of the upper ends of the caſk) is 9 inches, 
and its diagonal either way trom the bung to the lower ends 
= 55 inches, its ullage is a maximum: Quere the content of 
tue calk and ullage, brother gaugers? | 4 


XVI. Qussriox 294, by Mr. Chr. Maſon, 
In an evening lately, hearing the noiſe of guns at a ſmall 


lloomed a man of war's tender giving chace to a French 
privateer; I perceived a flaſh * gun from the tender 8. 1 2 
2 * | y 


On what days of the year do our ſhadows move ſloweſt. 


diſtance off at ſea, I ſtraight 3 to the Strand, where 


. „ 1 
* —————— ͤ — ——Ä— 5 1 
— — — — r 
$4. < 3 , — — — — ——— — res 
_ * * 
? Y JOS — 2 
- JEORE — 8 * = 
4 A 
% -» oF * o PR Py 


COT 


Rx Fa Oe 


— — 


"= 
b 
1 
2 
* 
* 
"a 
* 
1 

, 
1 
; A 
2 
2 
5 
* 


* 

1 

i 

4 

'H 

7. 
4 
: 4 

FY 


* Gy 8 * at 3 * a 
W > a» —F=..,” PS rd 3 r — * "= _ 2 b h N 
* p A © 


- 


; 240 LADIES“ DIARAIES. { Heath) 114. 
by S. at 33 half ſeconds of time heard the report: Eight 
minutes after I obſerved another flaſh at S. S. W. from the 
fame, and at 25 half ſeconds heard the report. The chace 
kept her courſe, making equal way; in 35 minutes more was 
drove on ſhore, being but two minutes of time a-head of the 
tender, What was the bearing and diſtance between my ſta- 
tien, the tender, and pilf'ring poltroon when ſtranded; 


 Pr1zE QuesTiON by Mr. Bamfield. 


If the diameter of Syſiphus's cylindrical ſtone be two feet, 
Which he continually roils upon the ſurface of a ſemi- 
globular mountain, half a mile high: Quere what ſpace will 
a {pot on the conyex ſurface of that ſtone travel through in 
rolling directly up and down the ſaid mountain? And what 

will be the time of its deſcent from the top, by the force of 


gravity ? 


— — — — —— 


1748. 
"Queſtions anſwered. 
1. QuesrT:ON 279 anſwered by Mr. J. Turner. 


ET v = the half guineas, x = guineas, y = motdores, 
and z = zl. 128. By the queſtion v+- x +3 + 2 = 4000 
= 36: Now v4x3y*z being a maximum, or (expunging 2) 


5 - Xx — 9 


* o . | 3 
ww 2 3x 4 - 27 oe OE 2v 2 
5 ee RN 77 whence y = ier = 
ö t 1 10500 as ets 


v—x—y. Conſequently x A; v=Fx 29: Allo 3 
=b—2y—Ly—y; or y=F6; 2=rob; x =x5b; v= 
o; and the lady's fortune is 462e1. Hence this 

ah | GENERAL RULE. IS 


Make the ſum of the exponents a denominator, and each 


particular exponent (of the quantities) the 0 0 
ED | 2 raction, 


n [ fluxions —v—x —J= 


A Oo” rizH 
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fraction, thefe reſpectively multiplied. into the whole num- 
ber of pieces, will ſhew the particular number of pieces of 
each 1ort.. . 

Mr. 1 Waine has ſolved this queſtion curiouſly and 
conciſely, as alſo did Mr. Landen (the propoſer), Mr. Xing- 
fon, Mr. Fegſon, Mr. Bamfield, Mr. Farrer, Mr. Golling- 
ridge, Mr. Garrard, Mr. Dun, Mr. Coauper, Mr. Cochin, 
Kc. Though it has been obſerved that this queſtion is taken 
from Emerſon's Fluxions (p. 128), yet the new mode of 
language and application of it, is a merit which muſt be 
et, acknowledged. | 


Al II. QuesT10N 280 anſwered by Mr. James Terey, | 
Put x = tower's height, 4C=$500=6b, AB = 100 4, 
of BC=400=a. Co-ſec. | <4 


Art, of Bau of 
Cy. Then (rad, =1) 2M T 


tx = AT, vox =#T, | 
— 5 x = If PO. LRN 
geometrically.) making 
7 : 


trvit A1: :: 4K I LFOCK —— = 


: KB, and deſcribing 

we e a | 

Iſo v ::: LC :: BM: MC, deſcribing the ſemi» 
circle LTM; the interſection Tf being 3 ace of het 
tower, for which fee Univerſal Arith. prob. 26) let down; 


FL Ac. Per fig. b: Ex Tor:: fx - yx: nu 


| | b 

; =AF—FC; alſo BT *—BF* = AT* — AF>; whence 
O tt | 4 ö aw —ab 1 ad < a 4 a 

) a er Vxx vox xSHabd, n x „ 
L = 444609 &c. yards, the tower's height. Q, E. F. 5 


The ſame anſwered by Mr. J. Aſh. 


call che co-ſecants of the three angles of altitude 7, 5, 
and c; AB, £; BC, 45; the tower's height, x. By trigon. 
(T being the top) AT =ax;, BT = bx, CT = cx; col. 


7 CBT = £EXX — IEA — 1677 „ ef 2 4BT = 


8:5bx 
15 + bbxx—aaxx 
e which two laſt expreſſions made equal, 


2055 
ec A 
required. 


= 44˙4557 yards, the tower's height 


3 : This 
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field, Mr. Pitches 


Collingridge. 


„Mr. Hampſon, Mr. 


LADIES DIAAIE3. Heath]! 1948. 


- This queſtion was alſo anſwered by Mr. 7. Turner, Mr. 
Maine, Mr. R. Hall, Mr. King ſton, Mr. Je, Mr. Bam 
4 


{ker, and Mr. 


III. QuzsT1iON 281 anſwered by Mr. Heath. 


The number of fractions of different and like values, each 
being leſs than unity, and the greateſt denominator being 


any number, (from 2 upwards 
ſeries, continued to $3, &c. 


/ 


* 


loweſt terms: 


) will appear by the following 


8 6A 7 6*s 4 3#2 2] 2}. Here it is evident, that 

| SY] - _ ey 5 2 4 E the greateſt numerator, 
3 AF 7 7 * 312 nf rao e 
35 5 4 3 2 8 012 S unity, WI the 
2 5 0m 12d 5b D = number of terms, Which 
5 2/3 Fs TT 3] will always be equal to 
84 7 22 o thelaſt term; therefore 
3 2 12 * 2 nad fun of 
2 T I 7 2 2 
ii o| |] the ſeries, or the number 
ts of different and like frac- 
f 112 © bl tions in all caſes. The 
1 5 fractions of like value 
32736 912 with ſome of the reſt, 


are all thoſe not in their 


As thoſe of different value are all the in- 


commenſurable ones: For the more ſpeedy determining of 
wich, all the inccmmenſurable denommators, from the 
leaſt in the ſeries to the greateſt, muſt be taken, viz. 3, 5, 
7, 11, 13, &c. to 97, wh ch are 25; and the ſum of their 
different fractions will be the ſer.es 2, 4,6, 10, 12, &c. to 96; 
each row being one leſs than the dene m. To theſe if the 
different fractions (in loweſt terms) of the commenſurable 
denominators 2, 4, 6, 8, 10, &c. to 99, be added, the ſum 
will be all the different fractions. But as there is more 
trouble than art to diſcover them, I ſhall leave it to perſons 
of leiſure to purſue the computation, the method being here 
planned out. 1 


Mr. 4/h, upon the ſame principles, computes the number 
| of different fractions to be 3055; but doubts the truth. 


N. B. By the above theorem, the whole number of frac- 
tions = 4852 (as Mr. Bamfield made it) from which ſub- 
dv&ting thoſe of like values, all the different fractions will 
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NB. P ſignifies each prime number in the ſecond column 
in ſcheme 2, with a new number to each in the zd column, 
deduced from the ſeries in the firſt ſcheme, according to the 


general method: the different denominators being placed in 


dhe firſt column all along. 


For the multipliers, or powers of each. Againſt 3 in the 


iſt column, ſtands 2 in the zd column, each being drawn 


into 3 gives 6 to be ſet in the zd column againſt g in the ſirſt 
collection. Againſt 6 in the 1ſt col. is ſet 2'3 in the 2d col. 


whence (by 4th ftep) is found 2 for the zud collection. Alſo 
for its multiples, into either, or both its parts, as 2 K 3=6, 
drawn into 6 and 2 gives 12 (by 6th ſtep) to be ſet in the zd 
col. againſt 36 in. the firſt: dotting through all the ſecond: 
columns all ſuch multiples, by which the fractions are found. 
Proceeding thus, the whole number of different fractions are 


truly determined in a ſhort time. 
IV. Qrss rien 282 anſwered by Mr. J. Turner. 
When the convex ſuperficies is the leaſt, the conoid mult 


come neareſt to the form of a ſemi- ſphere (being under the 


leaſt ſurface of all ſolids of given ſolidity formed by the 
rotation of a curved ſpace about its axis) which is when the 
abſciſſa and ſemi-ordinate of the generated parabola are 
nearly equal: the conoid then being nearly moſt capacious. 


Putting b = 462 inches in two wine gallons, p = 3'1416, y = 


ordinate x = abſciſſa of the parabola. Then the ſolidity of 
conoid = bþ = == (when y x) 2; where y = 6˙65 


inches. But accurately, — X aa + 4 * — £55 is the 
ficial content of the ſame (/r p. 202 of Mr. Emer/ſon's 


' Fluxions). Now if the value of yy be ſubſtituted therein, 


: 
= 


1 
1 
JF : 


6 ˙94; and the convex ſurface = 235'5 ſquare inches. 


and the fluxion of it made =o, then a =6'r; y=6'54; x= 


The fame anſwered by Mr. Aſh. 


F : | 2 | E 7 7 | : 
The conoid's convex ſurface is 2 x aa +4 7 — .. 5 
„. | aa +455} = | 
a minimum '(pþ=r'5708); - „ — aa is alſo a 


minimum. Put cc = double ſolidity = 4 wine gall. % = 
area of a circle whoſe rad. = 1. Then, by the curve, ax = 


al a 
33, and 32% & c, whence 4 = —; and ſubſtitu- 


ting 
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. | . . . Gat 5-1 6. 
ting for 45 in the min. it becomes - * — 44. 


6 


110% | 


: Whence-by fluxions, a== 1 1 120 7 = 6˙ 03; whence 


24 | | 

ſemi-axis = 6'98, and ſemi-ordinate = 6'49 maxime. _ | 

Tt was elegantly ſolved by the propoſer, alſo by Mr. 

Landen, Mr. Farrer, Mr. Dixon, Mr. Maine, Mr. King /ton, 
Mr. Bamfield, &c. |; | 


V. QuesT1ON 283 anſwered by Mr. Aſh. 


"Tis inconſiſtent with the nature of the parabola and ſemi- _ 
ellipſis that the latter ſhould be circumſcribed by the former, 
when the ordinate = conjugate, and axis = ſemi-tranſverſe 
(which Mr. Turner alſo obſerves); = ſemi-elliplis muſt be 
read for parabola, & contra. Then from the properties of 
the curve and conditions of the queſtion, the parameter of 
the parabola is found = 2. Suppoſe 1H =c = 12's; the 
3 curve Ar = 179375 &c. * the remaining 


part r ( Z) of the curve = ©&'43625. [See fig. to Q. 253. 
WEL LS 


Put y um, x = #7, and we ſhall have y = ———, 


pond v 4ac + 4ax 
and x + jp =2 = A += = X x; whoſe fluent, 
bs x oþ BT —7 8&c.=2;.0r ar br 
Te &c. 2 [by ſubſtituting a for 1 += ===; 
b for = 3 Ry &c.] And by reverſion x == * 


+ e, Kc. = 4289; which added to AH makes 


12˙9289 for the required axis of the parabola. Q. K. F.. 
| | #2 VI. Quzs- 


— 
* 


= —_—______d___ 
. 


v. Qugsriox 283. 


As the method of finding the parameter is not inſerted, I ſhall 
here ſupply it, and at the ſame time give another very eaſy me- 
thod of ſolving the latier part of the queſtion. : 

Since then ax = yy by the nature of the parabola, putting y = 
the ordinate, x = the abſciſſa, and a= the parameter of the para- 
bola; and, by the nature of the ellipſe, x : » $329 5 — = 

5 parameter 
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length of the arm; then the diſtance of the center of per- 


C x X r fluxion of the momentums; and xXx Xx Xx = 
khat of the forces; the fluent of which divided by that of 


the momentums is = the diſtance of the 


value of y find a new value of v = 23286281, and thence of 4 


VI. Quzsr 10N 284 anſwerrd by Mr. J. Turner. 
Put a = 70, the length of the arm and tick 5 = 20, the 


cuſſion of op Mick from the upper end of the arm will be 
= 220 +220 +282 = 45'63 inches, and from the fartheſt 


3a+3 Ry | 
end of the ſtick = 20'37 inches (vide Stone's Flux. p. 177). 


The ſame anſwered by Mr. J. Aſh. 


| Let 20 e repreſent the length of the arm, and put x = 
the diſtance of the center of percuſſion from the hand. Then 


6c H ＋τ xxx 


1 4 66 35 | a 
center of percuſſion of the part xp, from the point of ſuſ- 


a — which (when = 50) will be = 49 6296 &c. Con- 


inches from the top. 5 
Mr. Walker, Mr. King ſton, and Mr. Cuth. Cociſon gave a iſ © 
ſolution to the ſame. 5 N 
VII. QuEs- 


! 

4 | 3 

fequently the part of the ſtick required- is. 20*37037 &c- if x 
hrs. wy: : 

2 


th. 
th. 
* 5 


1 ET IR 3 
* _— — Mic. » ll 


parameter of the ellipſe = a + 2. by the queſtion ; or ax + 2x =B of 


255 ſubtract the former equation from this, then 2 x == yy = as, 


and therefore a = 2 the parameter of the parabola. pl 
\. The parameter being thus found, by p. 309 my Menſuratien, 4 
the length of the double curve will be y/1 77 + hyp. log. of I . 
$+MY1 + yy = 28 68, by the queſtion, c; call the hyp. log · D | 


of y + x 1 + yy, v; then 94/1 To =c — v. No it is eaſy 
to perceive that y = 5 nearly; then ſince a ſmall difference in the 
value of y will make a ſtill ſmaller and inconſiderable difference in 


the value of u, and when y is ſuppoſed 5s then v = 2312456, 
and then the equation y4/1 + = v becomes AN + 17 = 

: e lee e 
26.367564 d, and = v Jad + 2 —Z = $68. With this 


26*3513719; and this ſame theorem will give y = 5 08501, whici 


is very exact. 
8 Dh of t] 
Then x S === = 1493806. 
1h 


tration, 
og. of 
P · log. 
is eaſy 

in the 
ence in 
1 1456, 


2 


th this 


of 1 
which 


No. 45. 
VII. QuesT1 on 28 5 anſwered by Mr. Landen the Propoſer. 


Put a = 42 the wha of the building; 5 = 12, half the 
icular height of the roof. The force 

of all the particles of the air impinging againſt the wall, to 

blow upon the building, will be as ag — 2ax +xx. The 

effect of any particles ſtriking againſt the roof (found by 

mechanics) is to the effect the ſame would have had, 2 
0 


* 


breadth; x = perpen 
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directly againſt an upright. plane, as the ſquare of the fine 


the angle of incidence to the ſquare bf radius; therefore the 
force of all the particles againſt the roof, to blow down 


And by the queſ- 


24x3 — x* 
bb + xx © 


the building, will be as 
2ax3 — K 4 


bb + xx 


tion 


+ aa - 24 * T xx mult be a minimum. 
by/bb+4 


Let the fluxion of it be put =o, then x = 


2 
= 104076 feet: Whence the height of the ſide-w 


be 31*5924 feet, and the ridge angle 98. 
Mr. 


30 


—— w_ 


— 


ax —33 
7 
alls muſt 


ho. Cowper anſwered this queſtion exactly as above. 
Mr. Jepſon makes the ridge angle = 90, and fide walls = 
feet, as does Mr. A, but by a method like the pro- 
poſer's firſt conſideration, who then made the ridge angle 
and ſide walls agree the ſame. Mr. Farrer, by a different 


method, makes the fide walls = 32"566 feet, and the ridge 


angle 103 397. 


Mr. Jepſon Solution is as follmus. 


Let BR=42z =, AB = CD = 12 , CA= 


=x, then AC=BD = a—x. By p. 255 


Jof Emerſon's Fluxions, the refiltance of the 
plane DR, to the reſiſtance of the plane 


CR, is as yy to xx er the wind to 
blow in a direction parallel to the plane of 
the horizon); but the reſiſtance of the plane 


DR is = cx (putting c the length of the 


- 1 ; 


building) and (per 47 Euc. 1) yy =b5 + xx, 
therefore the reſiſtance of the plane CR js 


” 22 0? | 
1 and that of the ſide wall AC 


x3 


C 


2 


2 


| % 


N 22 


„ 


i 


= ca——c%; * SL + a-—x is a minimum; which in | 
guxions, &c. gives xx —b4 S oo, and x = b = 12. Hence 
the height of the fide. walls = zo feet, and ridge angle 90% + 
which will always be the jame, let the height add length of 


VIII. Ques- 


ok the building be What they will. 


* , > 
49? 3 Ls 


+ of : Lay 1 * 85 D 14 188, bin 


VIIL Que s 110 286 eee by th Þ; Propeſer Mr. All 


| beter FP, P,n=aFE= 6. By the nature. of the circl 
. we get nx xX = PVP by 
the nature of the parabola — 
the altitude of the whole parabola = 
3 the ſquare of its ſemi-ordinate, and 
all the perpendicular ſections are ſim. 


parabolas); and e on 


* area n Am; 3 


| 9 
55 555 — flux. of the ſoli ity; 
whoſe fea is - 25 N 2 — 77 
bet + Kc. = 62122 the ſolid content. mi 


722 


* — N ſince nx X = Pr? = AP, whence the fluxion 
mn of the curve 1s = + 43x + I, or putting ce ge 


5 
* 
* Le un i) * Vec NA FA; and eca ſe 2 hat 
. 


4 
chord of the arch Fm; and V = chord of | 
half that arch; therefore (by at Ha Theor.) the arch 72 


* MM Fm = = YA — 8145 75 — - nearly. L Conſequently 


: « s: 3 
1 | <4 — © - 
K 2 e 2v/715 7 f Kgann Fax = fluxion 
2 A. f the Urface. The be of which Lade * is (if no 
oa ples be made) = 16˙34 fere. O. E. F. — 
r Mr. Farrer, by a different method, 1 finds the ſolidit 

. 91 the ſegment (without the content of the lorface) whic 
SSK *; he ke ages | ut 67 845 cubic inches, 
K 57. 


IX. QuzsT3ON 287 3 15 Mr. F Ericſon, at. 39 and 


ſ of his Fluxions, Tow whence 1 x was taken; ; bl being there 
x> A x4 "3 34. 2 955 8 2 8 

= — = — c. = _ 02 i NC, 
24 244 3 72 aο 9 3 


Mr. Farrer, Mr. Kingſton, Mr. Wujke, and Mr. Calling: 
| ridge confirm the ſame. 
Wee wiſh the invention of our votthy eon etote may be 
more prolific, than to de us dueltions e lol ed, in 
4 80 band. 
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X. QuesTion 288 arfwered by Mr. Hampſon onh., 


23625 3 1538, „ 18577 
157464 15740 157464 
r 
1376517 132651 132641 


1. Anſwer, 4 = 


. xl, Quesrron 289 anſwered by Mr. Heath only. 


It is evident, that, when the ſun's motion is moſt vertical, 
his increaſe of azimuth is leaſt, and, conſequently of altitude 
greateſt; and when his motion is moſt horizontal, his in- 
creale of azimuth greateſt, and of altitude leaſt. 

76 Wo | At 


« 9 — 


— — „bk 


This queſtion may be ſolved after the manner of the 51ſt or 
27 sth. E | | ; | 4+ 


+ XI. QuesT10N 289 otherwiſe ſolved by the Rev. Mr. 
37 14 40 , | 
Tis manifeſt from my ſolution to the 654th diary queſtion, that 
at all places within the polar circles, the velocity of the ſhadow of 
the ſummit of an object, increaſes from paſſing due north (or ſouth 
in, the Antartic) till it attains the maximum there determined, 
after which the velocity continually decreaſes tif noon, when it is 
the leaſt poſſible. And with regard to the different greateſt velocity 
on different days, tis evident that the expreſſion for the maximum 
PE: x PEXrS+Pb—rPxPExrS— Pb +rP will conti- 
nually increaſe, by increaſing 1 or diminiſhing the declination 3 
conſequently the greateſt velocity on the longeſt day will be leſs 
than the mazimum on any other day: the ſaid maximum in- 
creaſing ti. l its time and that of riſing coincide, when it will be 
infinite. + | | YE OW 
There is likewiſe a time in problems of this kind, when the 
velocity of the ſhadow, after being the greateſt, decreaſes the - 
faſteſt, which may be found by taking the ſecond fluxion of the 
above maximum = o. But in our Jatitude both theſe times coin- 
cide at ſun-riſing, when the velocity being always infinite, de- 
creaſes, and that more and more ſlowly till noon, when it is always 
the leaſt poſſible. And the ſame may much more be ſaid of the 
velocity with which the altitude alene increaſes. As to the velo- 
city with which the azimuth alone increafes, what Mr. Simpſon 
has done upon the ſubject is right; for it muſt increaſe the loweſt 
Diary Math. Vol. II. _ | | when 


—— 
» 


At 12 each day, the ſun's motion is parallel to the ho- 
rizon, or leaft vertical, being then perpendicular to the 
meridian, or vertical circle: therefore the circular motion 
of ſhadows, in general, is at noon the faſteſt. 7 8 

To find when the increaſe of azimuth is leaſt on any day, 
and in any place. | 

Put p s. © P, the ſun's diſtance from the pole; d= its 
col. or fine of declination; c = ' 

s. Z P; b = coſ. ors. of latitude; 3 246 
y=3.azim. © ZP. Now if © 9m M— 5 
be the ſemi-diurnal arc of a leſſer 
circle, it is evident that the ſun's 
motion is moſt vertical when angle 
6©Z is leaſt, or its coſ. Z GP 
greateſt (the leſſer circle coin- 
ciding, at the point ©, with a 


greater, 


* 


r 


when the fluxion of the hour angle P bears the greateſt ratio poſ- 
ſible to that of the azimuth Z, the reaſon fer which is no more, 


than if any ſmall diſtance * be divided by the time 5 in which it 


is gone over, it will give v the velocity of uniform motion at that 
time. Therefore the fluxion of the azimuth, divided by that of 
the time, muſt give the velocity with which the azimuth increaſes 


at that time, or oO = (vide my ſolution above referred to) 


coſ. 
| 8. ZO 
PB. PE — P . 20 PO. PE - P. PE 
TEES. ðꝝW . =) EE, 
Di a minimum. Which will cvidently be leſs, the 
greater 7P the fine of declination is taken; and therefore the 
longer the days are, the leſs will the floweſt increaſe of azimuth 
be, and conſequently it will be leſs on the longeſt day than on any 
other day. Moreover, when the ſun is in the equinoctial, the 


or 


3 þ ; ; 
minimum becoming —— „will be leſs as PE is greater, and 


therefore will be the leaſt poſſible when PE is greateſt, and the 
altitude = ©, or at ſun-rifing; therefore on the equinoctial days 
the azimuth will increaſe the ſloweſt at rifing due eaſt. Conſe- 
quently when the dechnation 1s ſouth, the minimum will be be- 
tore ſun-riſing, and therefore in that caſe the azimuth will increaſe 
faſter and faſter from ſun- riſing till noon, when it will in all caſes 
ncreaſe the faſteſt, but on the ſhorteſt day lower than on any 
other day, and on the longeſt faſter, IE 
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greater, at right angles with © P); ſay, b 231 1 22 


a maximum, which is evidently when y g r, the {ine of o“. 

a Whence, the azimuth increaſes ſloweſt and altitude faſteſt 

. when the ſun is due eaſt, on all days, and in all places what- 
ſoever; and therefore ſhadows in general move {loweſt When 

the ſun is due eaſt; or at ſun-riſe (the moſt caſterly) in 

the ſouthern declinations. | 


In the maximum , when p is leaft (the fine of 669 300 


or 1130 307) the azimuth on thoſe days increaſcs the ſloweſt 
of all other days, and altitude faſteſt : Whence, our ſhadows 
move {loweſt of all on the longeſt and ſhorteſt days of the 
year: the ſun due eaſt, or at Fong But when y = x, the 
increaſe of azimuth, on that day, is leaſt low (at ſun due E.) 

P and the increaſe of altitude the leaſt faſt; and as the azimuth 
increaſes its ſwiftneſs till noon, therefore our ſhadows move 
faſteſt of all at noon, on the day of the year when the ſun is 

in the equinoctial. | : 

By erecting a wire perpendicular to an horizontal plane, 
and marking the circular increaſe of the ſhad--w at equal 
diſtances of time, the truth of the foregoing will appear by 

inſpection. And by this circular motion, and the ſhortening | 
one of the ſhadow, or by the increaſe of azimuth and alti- 

tude together, the ſummit of it is made to deſcribe a curve, 
whoſe nature is determinable, according to the latitude of 
the place and ſun's declination. CE | 


N. B. The increaſe of azimuth being always as the angle 
O, and the increaſe of altitude as its comp. the C Ot 
the ſum of both increaſes (viz. of azim. and alt.) will be at all > 
umes and all places alike; i. e. the ſum of the circular and 
ſhortening motions of ſhadows on a horizontal plane will be 
every where equal, DEN | | 
| The increaſe of an azimuth is but the fluxion of it, and 
| the ſloweſt increaſe of an azimuth is but the leaſt fluxion 
of that fluxion of azimuth; therefore if the angle of time be 
ſubſtituted for (which flows equally) and an expreſſion be 
raiſed of the azimuth angle (by trigon. and ſeries) the fluxion 
of that fluxion made = o will exhibit an equation, ſhewing 
the azimuth properties as aforeſaid, Q. E. F. | | 


Z 2 XII. Qurs- 


"IN 8 8 as 
4 


manner; and ſo has Mr. Farrer. And 
it is ſolved by Mr. Bamfield, Mr. T. 
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XII. QuesT10N 290 anſwered by Mr. I. Aſh. 


The A CSV being formed, make MSD = 5% 45), 
_— - 34'3 nn 1 11173 ö 
cribe V with a circle: draw 11 
through C, and the point T is the town's ; "<< 
ſituation. From whence, by trigono- /* \ | 


metry, TC = 0&'65707, TW =23'3439, 
and TS = 10'5721 fere. 


Mr. James Terey has given a conciſe _ 
and elegant conſtruction in the ſame 


her, Mr. Collingridge, Mr. Walker, Mr. Hampſon, Mr. 
Zehe, Mr, Elgar, Mr. Warne, Mr. Kingſton, &c. 


XIII. QuesT10n 291 anſwered by Mr, Aſh, 
By trials & is found between 48 and 49; put 7 = 4, 
257 8 2 r per queſt. (which ſubſtitution is 
'neceffary to make th e following ſeries converge)... Let c 
= 0's, u , q=byp. log. 7, m = '65, and p = its log. 
alſo a = log. 1'os; then (by log. ſerics) 2 — Kl „ 4 = 
1 * E 
„„ Ke. R 225 
And by reverſion, x = 01030409; = = 48˙5752 
&c, the lady's age. N e ä 
Mr. Turner exactly ſolved the ſame by a table of loga- 
rithms (which is the eaſieſt and quickeſt way), Mr. Farrer, 
Mr. 3 Mr. Waine, and Mr. Hall ſolved it by another 
metho | a 5 | 


IDs 775.2 


XIV. QuesT1on 292 anſwered by Mr. J. Turner. 
n 


Put x = the pounds of the legacy; then LA e 20 


4 queſtion; or putting h ==-2*30258 &c. bl. xlr 2 2c 51. 5 


y common logarithms: And by a few trials x 15615 = 
15 I. 128. 3 d. required. 8 


Mr. Farrer ſolved the ſame by ſeries; as did ſeveral 
others: But as the ſolving of all ſorts of exponential £qua- 
tions by the tables of logarithms is preferable to all other 
methods, the general method of ſolution ſhall be exhibited 


in ſome future Diary. XV. Quzs- 


217 


if 
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XV. Quss riox 293 anſwered by Mr. Heath. 


As the contained liquor always bears a proportion con- 
ſiderably greater than the 1 
vacuity, in the ſeveral va- n B 

riations of the form of the _ 7 . 
caſcæ (which ſuppoſing but | | 


ps 
2 to I) the greater the va- / | V 
275 cuity, the greater will be 7.7. C NI 


the quantity of liquor, and h 
conſequently the ſum of | 
both; therefore when the P 
ullage is a maximum, the 2 1 
whole caſk will be alſo a 2 
maximum. | | | 
| Firſt, to find the content of ſpheroidal 8 Let f= 
TT, the tranſl. b = BG, the conjugate of the gener. ellipfs; 


2/9 i 
” i 


and x = CL. By the property of the curve, 7: 56 :: 7 — | 


8 hh xx : 
xx; —— —= H; conſequently 65 — - 7775 23 
HD* , (whence it = F ) and ns x 222 * 4 ry 
= flux. ſruſt. 6 DHB (n being 7854) whoſe flucnt is * nx 2 = 


2 — Þxx 
7 3711 


2 5b +hh 


; in which ſubſtituting for 27, we have a 


** = the content 56 DH, which holds true 


when it is the ſegment or fruſtum of a ſphere. 


THEOREM. Multiply the length of any ſpheroidal caſk 
into the ſum of twice the ſquare of the bung diamerer added 
to the ſquare of the head diameter, and that product multi- 

lied by 2618 will give the content in inches; or divided 
inſtead by 1077˙158, or 882, 3529 will give the content in 
ale or wine gallons: or multiply 8 by *cooga837, or 
0011333, &c. 


N. B. If be pur TL then the flux, ſegment DT H 
=7NX X Pare — __ whoſe fluent gives the ſame theorem 4 
25 above Tor the content. | — 


Now if c = Br, d= BD, and x be put = Dm; then 
x — © = head diam. x +c bung diam. 24/dd —xx = ' 
c F2CxX + 3xX IE CET 
length of the en, and — Piyiior d 22 = ol 
; 9 tba 
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the content, a maximum. In fluxions and reduced, 9x3 
+ 4cxx + 3ecx = 6ddx + 2cdd, where x = 441615. 
Whence head diam. = 35*1615, bung diam. = 53'1615, length 
= 63*0567 inches, and content = 419'313 ale gallons. Again, 
put x i; the ſection or ſurface of ullage, H, is an 


ellipſis, whoſe conjugate =24/6x— x; and tC being ; — * 


HI, if y LC, then ft: 55ù :: 7 bx + xn, 


218 ũ1ä-k(;ͤͤͤͤͤ s 4 
and 2y = IT vox—xx=tranſverſe axis. The area ſecticn 


bx - xx err 


=, and flux, ſegment 7B Hantx x ; 


1 ; 
is its content (which when 


is 4712 * 


— — 
* 


7 


2 h 
whoſe fluent 47? x x 3 


66 | 
| 31 — 2X | 
5 =t becomes 4nxx x © g 7 - for the ſpherical ſegment, 


as the other ſegment * becomes 2x x 


314 — 4Xx 


, proved 


alſo in Diary p. ). But, by above, 2 
=87'4207; whence the content of the fruſtum, or ſegment 
HB H = 3499 gallons; conſequently 384/323 ale gallons of 
Itquor remain in the caſk, O. E. F. 

Mr. Waine was curious in his method of ſubſtitution for 
finding the content of the whole caſk, and ſolution of the 
fame; but ſent no theorem for the ullage. The Rev. Mr. 
Hater ſent the ſame theorem for finding the content of the 
ullage, with the above; but came too late to be inſerted. 


XVI. QuesT1on 294 anfwered by Mr. T. Cowper. 


Let D and 7 be the places of the tender at the ſirſt and 
ſecond obſervations; f and P the 


places of the tender and priva- | * 
teer when the latter is ſtrapded; 2/7 3 
and & the ſtation of the obferver, 7 ; 
By the queit, ZTSD=11® x5), . x 


and fourd moving 1142 feet per 
ſecond, SD = 18843 feet, and 
ST=14275; whence by trigon. 
2 DS 5386, and ST 241 
9. Now the interval between 
de firſt and ſecond flaſhes at D, and 7, being 8“ 161“, and 
and from the flaſh at 7, till the privateer was drove aſhor? 
kg at 


V. 49. QuksTrens ANSWERED. 235 


at P, by the tender at t, 35 1244; by proportion of motion, 
Tt will be found 23767722, and #P = 135009 feet. Whence 
255 80 31', the bearing of the tender about E. by 8. 
chſt. St = 3*o4c6r miles; alto the CSP = 84? 10, the 
privateer's bearing about E. 4 8. diſt. SP = 32514 miles 
required, | HD 


The PII QusT10N anſwered by Mr. J. Landen. 


Let Mad be perpendicular to the epicycloid 4 Mm, and 
1d another perpendicular fup- 
poſcd intinite!y near the for- 
mer; then the concentric arches 
M', mc, being deſcribed from 
the center D of the immovable 
circle; the chords C, Ce of 
the moveable one will be re- 
ſpectively = Ms, mn. 

From the center 4 (the poiot 
where the perpendiculars .H 7, 
ud touch the evolute) deſcribe : 
the fmall arch zv; and the | TD 3 
ſnall right lines be, ce, being | i 
conſidered as {mall arches, deſcribed from their reſpective 
centers I and C; the ſmall right-angled triangl-s bc e, vas, 
will be ſimilar and equal; bc being = 29, and ce = nv; = 


Cc: du:: Lndv:i cle But undo Do +cCe. Ant 


calling AC, a=2; CD, b= 2640 feet; 1B, x; we get 


; _ byaa—ax, Vaud ar, as 
2 Tao ns © 3 * 42 _ . 24/ax 
(rn =O) 35 2 XYaa—ax(mi+xd) LEE afd 


(Mm) the fluxion of the epicycloid; the fluent, whereof 


. a+25 
Is = Fa x = half the ſpace a {pot on the convex ſur- 


face of the ſtone will go through in one revolution (when 
x =a=32) =4-c0i515, &. Conſequently 800303, &c, feet 
is the whole ſpace deſcribed at each revolution; and the 
{tone revalving exactly 1320 times, going up and down tHe 


mountain, the whole ſpace gone through by the ſpot will be 


10564 feet, or 2*00075, &c. miles. 

Removing the ſtone to the next point from the vertex, the 
gravity will make it deſcend along the fide of the mountain, 
t:]] its velocity, in an horizontal direction, is the greateſt it 
can acquire; when it will fly off, and deſcend to the bot - 
tom, in the curve of a parabola. Putting a = 2640 feet, the 

mountain's 
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mountain's height, x == diſt, perp. deſcended, s = 167 feet, 
a ipace perp. deſcended in the 1ſt ſecond of time, then : 
24 :: Vr: 2% r the velocity in the curve, which is to the 
velocity in an horizontal direction, as the tangent is to the 
ordinate, i. e.: x :: 2y5x: 2 
a—x a 

the velocity in a direction parallel to the horizon, whoſe 

4ax 


s_ 
MaAaax—2axx+x) 


fluxion reduced is xx — = 4. , = o, where x = ia the 


diſtance deſcended when the ſtone ceaſes to touch the moun- 
tain. | | 


— . : a xk x + 
The velocity 24/-x applied to „ the fluxion 
M2aax=—x x 


þ ; N . a g 
of the arc, gives —— X —=— 
IVF.  x/ga—x 


„the fluxion of time, 


* Va Xx 
h ſ; flu t h p. 1 , . 
,, 8 * 125 225 % Cas.” 
1322 8 13 476 
2.2.4.2 4 * 3.2.4.6. 2 43 Kc. . (when x Ta). If 


to which 6” 18”, the time of deſcending through the para- 
bolical arch, be added, the ſum is 3?“ 18%, the whole time 
of deſcent required; and the ſtone will fall 326 feet from the 


foot of the mountain. Q, E. F. 


- Mr. Stone obſerves in his Mathematical Dictionary, that 
as ſemi- diam. reſting circle : ſum diameters of both circles 
:: double fine of half the arc, touching the circle at reſt : 
length of the part of the epicycloid deſcribed by a point 
in the revolving circle; if upon the convexity of the 
reſting circle. But if upon the concavity; as ſemi- diam. 
reſting circle, to the difference of diameters of the touch- 
ing circle,” 6 

In a ſemi- revolution, 180 of the moving circle touched 
the circle at reſt; the double fine of its half arc = 2 (its rad. 
being unity); 2640: $5282 :: 2: 4001515, &c. = half 
the epicycloidal curve, as before. | 


® 6a a a M @ 


Mr. Nicholas Dixon ſent us (from cor. 2 prop. 49 lib. 1 
Principia Newtonian.) the ſame proportions, who gave the 
ſpace run through by the ſpot 10564 feet; computing it from 
1320 revolutions of the ſtone. Our ingenious correſpondent 
Mr. Af gave the fluxion and fluent of the curve, by two 
different methods; confirming the truth of the above ſolu- 
tions. He refers to Mr. Stone's Fluxions (p. 127 cor, x) in 


15 


— K Hey awd 


Ih. m. h. m. h. m h. m. % 

Hur : Is 0oj{0 382 653 6110 492 
Mr. Turner, | London | 10 344 — —ftof TE 
by a geom. | Paris —| 10 49] —|— 95 Mx 
conſtruct. 2 Bolton N. E — | 4 53] — — 242. 
and calcu- | Dundee — 110 19|— Central. 
lation for | Stockholm — 12 14|—|—| 0 E + 
| _ Peterſburgh|——] 1 15] —|— 87 2 8 
Mr. Bulman, r 

By Aſtro. Carol. London 9 1310 4312 77/3 4.10 20 

Leadbet. Tables, Idem e 6 r 4012 93 1310 26 

Aſtro. Carolina, Rocheſterſo 14/10 4412 1803 40 21 

Leadbet. Tables, Idem % 7/10 4112 203 x3{10 28 
Mr. Hawkins, London ) 310 4002 126 1410 31 | 

8 8 5610 31/12 653 1cſro 18 

Lambton 8 5c 10 37j12 123 211 14 

Mr. Cockſon, Durham {8 5c{ro 3rjiz 123 21011 14 
| 3 3 46| ro 2817's 10/3 24|r1 6 | 

London 18 57110 28121 3— 0 f 
Mr. Cowper, L Korthiop x 10 32/12 6 10 4 | 

Mr. Farrer, Sunderland '9 1510 4812 24/3 Ir 38 
Late Mr. Beighton, Coven. 9 810 38 12 1213 4410 16 | 
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his firft nd beſt method; finding the fluent of the ſemi- 


2bx 24% 
curve — F - Þ. = ra reſting circle; a = rad. moving 


circle; and æ S a variable chord, till it becomes = diam. 
moving circle, o or 2. | 

Mr. William Hsunſell, and Mr. Cottare, are true in che 
diſtance travelled by the ſpot. 


The Prize of x o Diaries was won by Mr. Landen. 


7 he bali, 4 * 1748, bs 


1 050 Mr. Bulman. 
1. The ſun eclipſed Jan. 19, at 3 h. 25 m. in the morning. 
Conſequently inviſible to our pait of the globe. „ 
2. The moon eclipſed Feb. 3, at 11 h. 5; m. morn. inviſible. 
3. A great viſible ſolar eclipſe Jaly 14, at roh. 43 m. morn. 
Calculated by Beg. Mid. End Dur.“ Dig. 


Mr. Turner curiouſly obſerves chat the penumbra, in the 
great eclipſe of the ſun, firit touches the carth's diſk, 1n lat. 


44* 15 north, and has. 75 47! welt from London. 9 
the 
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the central eclipſe firſt enters upen the river St. Lawrence, 


a little to the ſouthward of Quebec; from whence direct. 

ing its courſe about E. N. E. it paſſes over St. Lawrence Bay, 

the northermoſt part of Newfoundland, and the Atlantic 

ocean; and arriving in lat. 57 32* and long. 189 30“ well 
(where it approaches the neareſt to the north pole) it then 
paſſes about E. S. E. traverſing the weſtern: iſles of Scotland, 
over the midſt of Barra, and the north part of Mull; ſo. over 
Fort William and Dundee; then croſſes the German ocean, 
and paſſes over Lubec, Glogaw, and Breſlaw, being cen- 
ally eclipſed in the meridian in lat. 52% 5' N. and long, 
15? E. in which ſame longitude, and in lat. 189 3“ N. the 
lower limb of the moon juſt touches the upper limb of the 
ſun in the meridian. "Then the central ſhadow enters Poland, 
goes near Cracow, and croſling the ſouthern parts thereot, 
enters Turkey in Europe, and croſſes over the Euxine ſea, 
the Grand Signior's Aſiatie dominions, Perſia, and the eſtates 
of the Great Mogul; and finally quits the earth near Tran- 
quebar, upon the coaſt of Coromandel, in lat. 109 54' N. 
long. 77% 49 E. Laſtly, in long. 559 30“ E. under the equa- 
tor, the penumbra quits the earth's diſk, and the eclipſe to- 
_ ends. at the top of the ſun's vertical diameter, whilft 
his laſt rays are hiding under the horizon. 

The breadth of the annular ſhade is about 166 geogra- 
phical, or 192 Engliſh miles; and the velocity of which, 
over the earth's diſk, 40 ſtatute miles in a minute. 

But the velocity whereby the ſhade recedes from any given 
place on the earth's ſurface, is Teſs than that with which it 
paſſes over the diſk : Becauſe while the ſhadow moves from 
welt to eaſt, all the places of the earth are carried by its 
rotation the ſame way; which following the motion of the 
ſhadow with a flower pace, they diminith the velocity of it, 
moving from them; making it move not above zog ſtatute 
miles per minute. | 
7. Turner. 


Hull, April n1th, 1737. 


Mr. Bulman ſays according to the Chaldean ſaros, that 
this eclipſe will return again July 25, 1766; and that it is 
the greateſt viſible ſolar eclipſe which will happen before 
March 21, 1764. Mr. Sam. Owen, of Kent, ſent an exact 
calculation for London. Some other perſons, beſides thoſe 
inſerted in the tables, ſent calculations of this year's eclipſes, 
which for want of being correct are omitted. And.we mult 
acknowledge the favour of Mr. Cowper in offering us a cor- 
rect and annual calculation of the lunations; as we are ſorry 
his lunations for laſt year were omitted for thoſe which were 
grolly falſe and inconſiſtent. 1 FEES 
1 | 4. The 


4. 


nigh 


Mr. 
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| Mr. C. Cockſon, Lambton 0 45/1 49012 53/2 8/4 40 
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4. The moon viſtbly eclipſed July 28, at 1rh. 34m. at 


Calculated by Beg. Mid. End Dur.] Dig. 
| h. m. h. m.] h. m. h. m. 
London o 24½1 34112 4402 204 37 
Edinburgh 10 12111 22072 1 | | 
Mr. Bulman, Dublin | 9 5611 6jx2 36] | 
Carliſle 10 1311 23/12 33 
Rocheſter [10 25111 35|12 45 


5 ( London 0 3211 37j12 41 4 45 

Mr, Hawkins, Hanover III 12012 17] 1 21 7 
| Oxford 10 27/11 32012 36 

London 10 32j11 36112 40 


Durham 10 45/11 49/T2 53 
| ( Feckenham 10 38]:1 42]r2 46 | 
Mr. T. Cowper, Wellingbor. 10 6/11 13/12 19 I near 
Mr Farrer, Sunderland 10 431 4812 52/4 95 2 


Mr. Hawkins has confirmed the above eclipfes, and given 
(very judictouſly) the appearance of the ſolar eclipſe on 
Jan. 19, in lat. 43938“ S. long. 642 8' E. And allo that of 
the moon's eclipſe for Feb. z, at Boſton, Carthagena, and 
Hiſpaniola. | | | 

New 


— — 


— 


The beſt obſervations of the Eclipſe of July 14, are as here below. 


Places Obſ.rver Beginning End | 
| 9925 h. m. s. | Between 
Marlborough Houſe| Dr. Bevis 9 3 48 fz h. gm. 15s. and 


12 9 35 Ap. t. 


Lufwick, North- Mr. Mark nnn , 235 Abby 


ampt. lat. 82%274 h | 
Madrid IA. N. Grexhow 8 49 5 True time 
Aberdour Caſtle, | Lord Morton, | 


N. Britain Mr. Short, and 8 51 18 11 48 18 
Mr. le Monnier | | 

Aberdour Caſtle is in lat. 56® 4“, and long. 60 15' weſt of Edin- 
burgh College. The Eclipſe was obſerved to be annular in N. 
Britain, Berlin, Francfort, and many other places. 


A Comer 5 | 
Was this year obſerved, and an account of its motion taken at 
Pekin in China, in the months of April, May, and June. 


; WS 7. 
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h 955 r ST 10 295, by Mr. Heath, 
. R 5 * 

7 
as wiid moidores the feweſt, which way 
ated and forty-one pounds can you pay? 
way *rwill admit of, what ſum 
Ko is amount to — 2377 to come. 


” QursriON 296, by Amanda. 


"To od 1 the leaſt number of guineas, which being divided 
1165 6, 5, 4, 3, and 2, . fhall leave” „ 4, 3, 2, and 1, 
reipecrely, remainin g 


III. QuzsT108 297, by FA 3 


What is the day of the month, and hour of the day, at 
Rocheſter, in Kenr, (at which time a couple are to be mar- 
ried this year) when the = rol of fime from noon, to the 
degrees of time from ſun-rife, are in the proportion of 3 to 1, 
and the reſpective fines of thoſe degrees 1 in the proportion ot 


9 to 4? 
IV. Qursries 298, by if Manlore. 


All ite rent ways poſſible, 3 in which 2 F can 
place his ſervants, combining them by 1, 2, 3, &c. at a time 
are 960799; what number of ſervants does he keep? 


V. QuzsT10N 299, by Mr. Bulman. 


Three to two, top and bottom, a tub's width I've found, 
A yards the diag'nal, as it ſtands on the ground, 
With its gallons the moſt; but in regions below, 
Where "twill take in three more, brother conjurers, ſhow. 


VI. QuesTION 300, by Rodomontado, 
What is the leaſt degree of velocity with which an iron 
ball of 12 pounds weight muſt be rojected from the ſurface 
of our earth, at an angle of 40* e Evation,, whereby it ſhall 


Bot return. 4 
VII. Ques- 


Q LO © 


—— ©. ꝓL 922 wa + 


_ * @ ——Y 
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VII. QuzsTiox 301, by Mr. Landen. | 
If an infinite number of perpendiculars be let fall from one 
end of the diameter of a ſemicirele, upon an infinite number 
of tangents drawn about it, and a curve paſſes through all 
thoſe angular points, what will be the length of that curve? 
The area of the ſpace included betwixt it and femi-circle ? 
With the dimenſions of the greateſt ordinate, when the ſaid 

diameter is 20 inches? | % | £ 


VIII. QuESTION 302, by Upnorenſis. 
Obſerving a horſe tied to feed in a gentleman's Park, with 


ort end of a rope to his fore foot, and the other end to one of 


the circular iron rails, incloſing a pond, the circumference of 


_ winch rails being 160 yards, equal to the length of the rope, 
what quantity of ground, at moſt, could the horſe feed? 


IX. Qve 10% 303, by Mr. John Turner. 


If the axis of the penumbral cone, falling upon the diſſe 
the earth, makes an angle with the earth's diameter at the 
ſurface of 249, (the angle at the cone's vertex being 32" 46”) 
and from a point in that axis, at the diſtance of 58˙5 ſemi- 
Jiameters of the earth from the vertex, it is 64 femi-diameters. 
to the earth's center, how 1nuch of the earth's ſurface is in- 


cluded in the penumbral ſhadow? / 


* Quss Trios 304, by Mr. John Hampſon, 


Required to find three ſuch fractional numbers, that when 


cach is leſſen'd by the cube of their ſum, three cube numbers 


mall remain? 
XI. QuesT10N 305, by Roſamond. 
To ſind two (or more ſuch pair of amiable, but unequal) 


numbers, that each ſhall be mutually equal to the ſum of the 
aliquot parts of the other? And alſo to find the leaſt number, 


a hoſe aliquot parts ſummed up, ſhall exceed it by 7? 


> <1 QuesT1ON 306, by Mr, Heath. 
If the long-diſputed prize money, between the officers of 


the ſhip Centurion and Glouceſter, had been divided in the 


proportion of two numbers [each of which being raiſed to a 
power expreſſed by the natural logarithm of the other, ſhall 
Diary Math, Vol. II. Aa be 
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be equal to the ſum and difference of thoſe 2 What 
would be the odds of advantage allotted to Lord Anſon's 
officers belonging to the ſaid ſhip the Centurion? | 


XIII. Qurs Trion 307, by Mr. Landen. 


Let a ball of heavy metal be laid upon one end of an ho- 
rizontal plane, of an indefinite length, round which end let 
the plane be made to revolve downwards, with ſuch an uni- 
form motion, that the angle of inclination may increaſe at 
any given rate: It is required to find what length the ball 
will deſcend along the plane, before it acquires 3 velo- 
city as will cauſe it to fly off, and ceaſe touching the plane? 


XIV. QuzsT1on 308, by Upnorenſis. 


A lady paid twice as much a-piece for geeſe, as ſhe paid 
for ducks; and twice as much a-piece for ducks, as ſhe paid 
for chickens, which coſt together x 1. 138. 4d. the ſum of the 
ſquares of the number ſhe bought of each ſort was 326, 
What number of geeſe, ducks, and chickens did ſhe buy ? 
And what was the price of each? , | 


XV. QuesT1ON 309, by Hurlothundro. 


What are the odds of battle, or the different probabilities 

af ſucceſs of two armies going to engage, the chances of 
each army for victory being reſpectively equal to the ſum 
raiſed to a power expreſſed by the difference, and the dif- 
ference raiſed to a power expreſſed by the ſum, of thole 


chances? | 
XVI. QuesT10Nn 310, by Mr. Aſh. 


A ſpider, at one corner of a ſemi- circular pane of glals, 
gave uniform and direct chace to. a fly, moving uniformly 
along the curve before him: The fly was 309 from the ſpider 
at their firſt ſetting out, and was taken by him at the oppoſite 
corner. What is the ratio of both their uniform motions ? 


PRIZ E Ques TON ) Mr. R. Heath. 


On what days of the year does the city of London travel 
the greateſt and leaſt number of miles, by the diurnal and 
annual motion of the earth? And how many miles per day, 
and alſo per hour abont noon does it travel, when the days 
are longelt and ſhorteſt in that place ? = 


Quęſtion, 
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Qugſtions anſwered. 
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I, QuesTioN 295 anſwered by Mr. John Turner of 
e Heath, near Wakefield. | 


T is evident, that with the number of pounds printed 

(by miſtake) the queſtion is impoſſible ; bur ſuppoſing 

3511. intended (as the author informs me of) inſtead of 341, 
it is thus anſwered. | 


Put x = number of guineas, y = number of moidores = 


020 —21 & „ nn | 
— by conſequence, which muſt be a whole number. 


a ee | | 
Whence ——, or = is a whole number; conſequently the 


leaſt value of x =9; whence y = 253, Whole ſum is 262 the 
leaſt number of pieces; becauſe there are taken the molt 


moidores, except paying the whole with them. Let = = , 


| 9 
then xm, and y = 260 - 7m by ſubſtitution; by which 
the greateſt value of 7; = 37, when x = 333 guin. and y = 
1 moid, the greateſt number of pieces. The firſt term of an 
arithmetical progreſhon being 9 (a), the laſt 333 (y), and 
the difference 9 (e) as it is evident, then the number of terms 


= 2 = 37, the ways to pay the ſum of 351 l. which 


being 37 times taken is = 129871. due 10 Mr. Heath. 


N. B. The intermediate numbers are found by continually 
adding g to the guineas, and ſubtracting 7 from the moidores. 
There will be but 36 ways, if the payment with one moidore 
is not admitted. 2. E. F. | 


We deſire all thoſe who anſwered this queſtion, or any 
other wrong, not to be diſobliged at our omiſſion of their 
ſolutions ; being not againſt their ſhining in a proper place. 


Aaz H. Qyzs- 


% 


aan 2. ow. at LACS. "a5 in N 
* 


— * m_ 
-_ ene 
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II. QuesT1ON 296 anſwered by Mr, Heath. 


It is a maxim, That whole numbers added to, ſubtracted 
From, er multiplied into whole numbers, jhall produce whole 
numbers: Upon which'fundamentals theſe kind of queſtions 
are naturally reſolved; though I have not ſeen the method 
clearly explained. Let x = the number fought, then 2 — R 


224 — Xx — 2 Xx —1 c 3 1 
. . 5 all whole numbers by the 


F . 


ans 1 


queſt, Put — 8 = u, then x = 621+ 5 a whole number, 
and by ſubſtitution in the ſecond whole number for the value 


of x, - = I — a whole number, : =x 
a whole number, and 2 = in-; which ſubſtituted for , 
in the firſt value of x, is x 30 — x for the ſecond value; 


by — by ſubſtitution is the value of the zu number, 


and 77. —1+— 1s a whole number, and 7 = a whole 


number; „ ſubſtituting again the 2d value of x in the 4th 
des HEE A 
whole number, . 3 = 104 — x = a whole number, ** 


is a whole number (firſt ſuppoſed); and ſubſtituting again 


3 


. O 
the ad value of x in the 5th whole number, * 31 


a whole number; ſo that x = 302—1 is the general value, 
after aſſuming a, by which the leaſt value of x = 59. 


Mr. Richard Gibbons of Plymouth has ſhewn an eaſy me“ 


thod of finding the leaſt number only, to anſwer theſe kind 


of queſtions. For he obſerves that 2x 3x4x5*6=72015 
a number, which being divided reſpectively by 6, 5, 4, &c. 
will leave no remainder; and therefore 720 — 1 = 719 wil 


leave the required remainders, of 1 leſs than each factor. 


But 4 being a ſquare of 2, and 6 a multiple of 2 and 3, 
2 * 3 * 2 * ͤ 5: 1 Fo the leaſt number required. 


Mr. Flitcon has made exactly the ſame obſervation; and 


.allo Mr. Zames Terey of Portſmouth. | 


Mr. Farrer gives x = 60q— 1, where 9 is a whole num- 
ber, for the general value of x; which it ſeems is according 
to Mr. Robinſon's method: but the next value of x to 59 1s 


89, which Mr. Farrer's equation does not find, and therefore 
moos VY | not 
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not true, as is proved above. This gentleman obſerves, that 
this queſtion is of like kind with one in another kind of 

lace; to which we did not deſign any reſemblance, nor con- 
ſulted ſuch pattern, if we have done any honour. Mr. Col- 
lingridge, Mr. Hare, and ſome others, ſolved this queſtion... 


ns E 
0d III. QuesT1oN 297 anſwered by Mr. Nich. Farrer. 
3 | | 
s Let x =s. time from ſun-riſe, then 3x — 4x* s. time 
e from noon. By queſt. 9: 4: : 3x - Ax I: x; hence x.= IM 
. = "4330127 s. 25® 39' 327, and 3x — 4x3 2 9742786 = 
's 3, of 769 58" 36” = 5h. ) 54% time. Hence the ceremony 
2 begun at 6h. 52 6” in the morning. © riſes 5 h. 9 277, aſcen- 
fional diff. = 12 38“ 8“ lat. Rocheſter 519 28', from which 
7 the ſun's declination = g® 53", anſwering to April 4th, or 
| Auguſt 16th, D. E. F. 
; Mr. Cibbons has ſolved this queſtion by the method of 
trial · ind- error; thereby proportioning the truth very ex- 
, aaly. He obſerves the advantages of trial above the uſe of 


ſcrics, in many caſes. The ſame was ſolved by the Rev. Mr. 
P aker, and ſome others. 


IV. Quss rien 298 ſolved by Mr. Collingridge. 


Let x = the number of ſervants; then, by Mr. Stone's 
| x+2__. 


Mathematical Dictionary, - 8 == 960799, all the poſ- 


{ble variations of the ſervants; which equation ſolved, x = 
7 lervants exactly. Q. E. F. | 
Mr. Turner ſolved the ſame; referring to Wolfius' Ele- 


menta Matheſeos, p. 355 for the equation; which however 
is * to be deduced from the principles of combination. 


Mr. Farrer ſolved it like wiſe. 
V. Qors Trion 299 anſwered by Mr. James Terey of | 

T Portſmouth. 

Let CB=7=d, AB = x, then CG 
CD Fx, per queſt. alſo BESA x. 4 — 
Then v dd — Jux = CE. Now | | "IF 22} 
xx Vdd — I xx x 43˙313864 5 
= content in ale gallons, a maxi- © — 


mum; or x“ «4 364d — 25xx, a f 
he aA a3z Ma MUM ; 


* 
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x . : > * | 244 ARE Yo 
| maximum; in fluxions and reduced, x * 6˙858571279 


yards = AB; and CD = 4572380852, CE = 404145188 
yards. The content in ale gallons = 17383*721448 Kc. But 
to hold 3 gallons more 4G B mult be a ſpherical ſegment, 
containing 3 gallons, Let z, {F=FB = b. By a 
theorem, *5235982 &c. x 3% + 2* = cont, ſpher. ſeg. in 
numbers z3 ＋ 35 28 z-='0346309367, where 3 ="000981502483 
yards. The diameter.of which ſphere = 11980'410811 &c. 
yards, Conſequently, if the brim of the tub is placed 
5990205405 yards from the carth's center, it will hold ; 
gallons more. D. E. F. 


Mr. Bamfeld has found the diſtance from the earth's center 
exactly the ſame to a yard; but his figure was drawn to 
large, that we were obliged to omit inſerting his anſwer : as 
we omit other anſwers to queſtions on account of the unit 
{:ze of the ſchemes drawn, which require too much time and 
trouble to alter. Mr. Batecr's ſcheme was very proper, aud 
his ſolution very elegant to this que'tten; but we cannot in- | 
ſert all good performances. Mr. Farrer's figure was too | 
large. Mr. Hampſon and Mr. Himbel fent us their ſolutions, | 
Mr. Bulman the propoſer died near Rocheſter, in Kent, t 
! 

| 

| 


about Michaelmas 1747, who may have given a practical ſo- 
lution himſelf before this time; though he was (like moit of 
the brother conjurers) a very honeſt, odd kind of perſon. 


VI. QuesT10N 300 /olved by the E xcellent ]. Landen, 
near Peterborough, | 


Let c be the earth's center, ear the ſurface, ab the pro- | 
jectile's direction, and 2 / its trajectory. 
e .Suppole , indefinitely near each 
| other, and call ca, (the earth's radius = 
21000000 feet) a; cd, x; 32'2 feet, the 
velocity generated in a ſecond at the 
earth's ſurface, þ; v the 22 in 4; 
1 


the required velocity. Then the cen- 

tripetal force in 4 will be A (being re- 1 | 
zprocally as the ſquare of the diſtance from the earth's center) 

and the force to retard the motion in the direction af, LEN ; 

this retarding force drawn into the fluxion of the time, be- 


RE | ERS ; a*bx 
ing equal to the fuxion of the velocity, — 
| - e x 


will be = 


2 * 5 
E _ Y - 
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— v0; therefore vv = nnd, and the fluent —= 2 
; * 


But in 42, lo being , and x ga) the correct fluent gives 


„ = V, 24b＋T TA . After an infinite time, x 


will be infinitely great, and I - 24 οꝰ⁴ A infi- 
pitely ſmall, and therefore may be put o, in which equa- 
tion a is nothing in reſpect of the value of x; and therefore 
V=+2at. Hence, without regard to the angle of direction, 
if a body be prejected from the earth's ſurface, in any di- 
rection whatever above the horizon, with ſuch a velocity as 
will carry it above 7 miles per ſecond, it will never re- 


turn. Be &- 


Mr. John Turner of Heath, ſends us his Solution as 
3 follows, . 


Let C repreſent the earth's center, and let a body be ſup- 
poſed to revolve in a circle at | | 
the ſuperficies, the angle of the 
projectile's elevation being 400%, 
and a tangent to the parabolical 
curve g PI at P, the C Pin 
will be 50», (letting fall Cm per- 
pendicular to P) whoſe com- 
plement to 180 = 1309 = angle 
„Pb. By prop. 17 and corol. of 
prop. 16, Newton's Principia, the 
axis of the parabolic trajectory 
will be parallel to P, paſting Tr Vi 
through C; and likewiſe the latus rectum of the orbit = 
2CP +2 Pn=32'3472 ſemi-diameters of the earth (Etting 
fall Cz perpendicular to P5) and the focal diſtance from the 
vertex = *5868 ſemi-diameters. Laſtly, the velocity of a 
body moving in a circular orbit at the earth's ſuperficies (by 
the prop. aforeſaid) is ſuch as would carry it through 4'92 
miles uniformly, in each ſecond; therefore, if x velocity 
in the parabolic curve at P, we have (by prop. 15, 16, and 17 
of the faid Principia) As 24*2c64 : 6868 XxX :: 2: 23472; 
whence x = 6958 miles, or about. miles per ſecond, the uni- 
form velocity with which the body mult be projected from P 
in the given angle of elevation, not to return. Or, ſince it is 
demonſtrated (by the writers on phyſics) that the velocity of 
a body moving in a parabola is to the velocity of a body 
moving 1n a circle, at the ſame diſtance from the center of 
force, as / to 1, '* 492 x 1'4142-=6'958 miles, the pro- 
jectile's velocity per ſecond, as before. 2. E. F. 
e PRE VII. Qurs- 
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VII. QuesT10N 301 anſwered by Mr. Landen, 


It is eaſily proved that the perpendicular Ap is always = 
its reſpective abſciſſa AJ of the ſemi- | 4 
circle, and the (Ar At Ct. Then, » ' 


if lep be ſuppoſed infinitely near Ap, 

and Ap or AB be called x, and AD, pt 

24; it follows, as a: :: — 

5 4 24 * M xX 43 D 
* 5 — = the infinitely ſmall arch pe, and the 


fluxion of the curve V2 x 
| Va — x 


corrected is _ 24/488 — 24x = length of the curve; 
which, when x =2@, in the preſent caſe, is equal to twice 
the diameter 4, or 40 inches, 


x IxTx 


22¹ 


——== » the fluent of which 


: But ix N (pe) — ba —_— cc —— the fluxion of 


5 24x —2 X3 2 (4 — X 
the area; whoſe fluent, by Mr. Cotes' 6th form, or Mr. 
Emerſon's 1oth and rith forms, is +aa x arch of a circle 


0 X : ——_—— dl 
whoſe radius = 1 and nat. fine by 2. — 5g x3 af 260 x 
24 | 


1 f 
xXx Via x = area ſonght; in the preſent cafe = 4 « 


area of the ſemicircle, when x = 2a. Conſequently the 


fpace Ap Dt A = quadrant At C A = 85 inches. 
For the greateſt ordinate, the proportion is a: /2ax—xx 
3 24 x — 31 EY 


a | | 
So, 44 s (though =D), which being ſubſtituted 


o 


=any ordinate. Its fluxion being made 


for x in the expreſſion of the ordinate above, then 343 x & 


will be the greateſt ordinate in all caſes; but in this caſe = 
129903 inches pb. 2. E. F. i 
We cannot help admiring this gentleman's art and faga- 
city, in performing what Sir Iſaac Newton muſt have com- 
mended. And as we know him to be acquainted with moſt 
of Sir Iſaac Newton's excellencies, great things are promiſed 
ſrom his genius in the ſciences. Mr. Farrer ſent us a fluxi- 
onary ſolution to the ſame, with the true numbers; but as 
the general fluent to the fluxion was not found, we could 
not {ce the uſc of it. VIII. Quzs- 


$ 


11 
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VIII. Qu 8510 302 anfwered by Mr. Heath. 

Let all the rope be yrapt round the rails of the pond 
voþqtv, and the horſe L 
begin to move, or un- 
wrap his rope from 
v (where it is fixed) 
in the track of vn: 
FGCGHIFv; then the 
ſpace FG H IF, de- 
ducting the pond's a- 
rea, is the greateſtthe * 
can feed. When his 
rope is completely un- 
wrapt at C, he de- 
ſeribes the ſemicircle 
6H, with rad. v 
=160 yards, the area 
of which = 40212·48 | 
yards ſquare. Then 
he begins to wind, his rope round the rails the contrary Way 
to the farmer winding ; deſcrihing the track IFv, ſimilar 
and equal to the track nm F, at the unwinding of his 
rope. Jo Hud the area he deſcribes, at unuindimę, vr auind- 
ing? Put r=pond's rad. = 35464731 yards; 2 any arch 
of the rails unwound, ſuppoſe vs on, and 2 its fluxion = 
% Now, little ſector rop is the fluxion or next increment 
of circular ſpace rvo, as little ſector p nm (with radii of 
curvature p, pm) is the next ircrement of the ſpace voz; 
both ſectors, when:infnitely little, being limilar, ſay, 7 (o) 


. F 14 ? A c . 
2 (op) 2: (on) : — = um, the fluxion of the involute 


: 28 229 
arch vn, whoſe ifluent is . but ſector ꝓ nn 8 the 


132 
flux. ſpace von, whoſe fluent is — (when z = 160) to 


6r 

26808˙3 17 yards ſquare, being area ſpace vnmFG uf qp ov, 
when the rope is quite urwound. Alfo F.?=tq povi=114'42 
yards, beſt found by trial and a table of logarichms (ſeries 
and the reverſion of ſeries being leſs certain and expeditious); 
whence area vn Ft gqpoy = 9804'2 ſquare yards; whence 
area Got FCG = 17004" 119 by ſubſtitution, to which adding 
area 2% F = 101858 gives 18022'6g = area GF C, which 
doubled and added to ſemicircle I make 76257 86 ſquare 
yards = 154. 2r. 12 p. And length of the whole track = 
150796 yards, N. B. u»z:: FG = & H 1= 502656. BEL . 

IJ r. 


—U— —71'——2 


—— — 


ö 
| 
| 
| 
| 


— 
— 
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—— 
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: Mr. Landen ſent us an exact ſolution by another method; 
Which are all the ſolutions given. | 


11 i a of 
IX. Quss Trion 303 anſwered by the Rev. Mr. Baker. I _ 
1. In A CBg there is given £CBg= 249, and CB= 
1 ſemi-diameter; whence (by trigon.) B g "Þ he 
= 913545, and C2 = 406736. | 4 an 
2. In A PCq, P&=64, and C2 =as ab 
above; whence Pg = 639987 and Vg = 
122*4987. Now . A = 16' 23” =- if 
(CY =) 1127“ give the CD = iq 
4 36˙, and (CA = 27 50". 
re CY DO aid CY A, CY = If 
1224993, CD=CB, and £8 CVD and 
Aas above; thence £ DC = 9" 59, | J 
fere, and ZV CA=819 12', which added 2 
= 91 11“ = arch Do -+ arch 4, the 25 
uantity of the earth's ſurface included in or 
he penumbral ſhadow. 2. E. F. 5 | 
Mr. J. Turner has likewiſe ſent a ſolution; being the only il '* 
ones we received. OE D 
X. Qurs Trion 304 anſwered by Mr. Landen. 


This 1 puts zy for the iſt number, 2 x for the d, 

and 2 v for the zd, p*z for the ſum of the three; 23 for the 

fide of the iſt cube, zi for the fide of the 2d, and 29 the 4 

ſide of the zd, and ſo proceeds to equations; from whence, ; 
341 


in a curious manner, he determines the z cube numbers = 1% 
a 9 
3 and . But we muſt reſerye his method for mort BE 0 
4913 4913 
room than we have at preſent. | | gu 


Mr. Farrer informs us, that this queſtion was taken from | 
Branker's Algeb. where the ſolution may be ſeen at large; and > 
494424 242696 44300 
2352637 2352637 2352637 7 


Mr. Hampſon's numbers are 4527 — = beſides o ba 
ther of his numbers ſent. | | 2 nu 


ſays that one ſet of numbers is 


XI; Qyss 
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XI. Qussriox 305 anſwered by Mr. Landen. 


Put 4x for one of the amiable numbers, and 452 for the 
other, x, y, and z being primes; we ſhall have ) +3x=4z2, . 


— i 6 — 
=, and 4x=7 +73 +72 +392 =—— =. : 


hence 2 = 3 * — Now taking y= 5, 2 will be = 11, 
and x = 71, 4x = 284, and 4y2= 220, the firſt and leaſt ami- 
able pair, | 


This gentleman proceeds in a new method of ſubſtitution 
ihewing the defect of the preſent method) and finds 18416 
ad 17296 the next amiable pair, and 9437056 and 9363584. 
for a third amiable pair. And then gives this general rule: 
It * ( being an affirmative integer) be taken ſuch, that 
3 — 1, 6x 2” — 1x, and 18x2*" — x be primes, then 
12 1 „18 * 2** — 1x fhall be an amiable number, and 
* T1 „ 3x23 —Ix6x2% its amiable correſpondent 
or partner. | 

N. B. Mr. Stone's theorem, in his Mathematical Dictionary, 


for finding amiable numbers, is erroneaus. The above true 


rule is ſaid by Mr. Landen to be firſt ſhewn by the famous 
Deſcartes, 


The ſame ingenious gentleman proceeds to the ſolution of 
the 2d part of the-queſtion, putting 4 x” = the numb. ſought, 
* being a prime, and z an affirmative integer. 

1 +7x TXT. . 4 * + 3x" is the ſum of its 
aliquot parts, which muſt be = 4x* + 5. Therefore x* — 
2 | — x I—=8 +7x 
1-7 * en, ox = 8 


x3 —gAI—T ＋ 5 = e. Herein, if 1 = 2, x will be = 2. 
Whence 4x 7 = 196 the leaſt whole number, whoſe ali - 
quot parts ſummed up ſhall excecd it by 7. 7 ns 


= ©. Whence 


XII. Qurs rTOx 306 anſwered by Myr. Heath ly. 


Inſtead of each proportional number raiſed to the power 
expreſſed by the natural logarithm of the other, it thould 
have been expreſſed rot extracted, or each proportional 


number raiſed to a power expreſſed alſo by the logarithm 


root 


— 
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YE * 88 2 899 2 5 394 8 — 
root of the other. Then putting x and 2 for the numbers, _ 
"2-4 o 4 - | 


[ 


and > = x—z1'*; and if 5 = 23025 &c; then x = 


- e iba and 2 = . whence, - by the table 
of common logarithms (performing beyond the art of ſerics) 


x 3˙87561, and 2 =-2*1292 fere, And hence the odds of 


proportion of payment are as 1˙8 204 to 1. As the queſtion was 


expreſſed E = x +2; and 2'* K z, where, if 2 =c, 
the Glouceſter's thare of prize money, in the ſirſt equation, 
then x; in the ſame equation has an impoſſible value for the 
Centurion's lot. EY; Po 8 

We thank Mr. Farrer for his obſervation on this queſtion; 
truth being always welcome to us. TE 


XIII. Quzsr. 307 anfwered by Mr, Landen the Propsr. 


When the velacity of the ball, in a direction parallel to 
the horizon, is the greateſt it can acquire by ſuch a deſcent, 
the ball will fly off, and deſcribe a portion of a parabola, to 
which the plane, at that inſtant of time, will be a tangent, 
To find the ſaid Velocity, Pat a = angular velocity of the 
plane per ſecond, meaſured by the arch of a circle, who 
rad. = 1; I 325 feet, the abſolute force of gravity, com- 
puted by the velocity generated in a ſecond x = fine of angle 
of inclination; rad. being = 1, The force of gravity to accele- 
rate the motion of the ball along the plane Ax; the abſolute 
gravity being to the relative gravity of the deſcending ball, 
as rad. to line of the angle of inchnation. The fluxion of the 


; . A WO 
velocity along the plane == = „ 1. e. the accele- 


V x-— xx 
rating force drawn into the fluxion of the time. The fluent 
x GENE” — A 
of which correQed is yo X1i—XM1l—xx = K verſed 
a 


fine of the plane's inclination, for the velocity itſelf : But 
this velocity is to. the velocity in a horizontal direction 2s 
rad. to coſ. angle of inclination.” Therefore 1: 4/1 — x? 


— — 


A — — 
5 XI - VI — xX: pans M1 — xx —I— xx, the ve- 


locity of the ball in the ſaid direction; the fluxion of which 
| being 


* = which reduce to = 


r m@_ r_—< 


— — 3 ot 


/ 
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being made = o, and reduced x = V, the fine of the angle 
of inclination, when the ball quits the plane. Te ud the 
length then deſcended by the ball along the plane. Multiply 


the fluxion 


the velocity Z X t- VI - XxX by 
| a - xx 


111 a | 
of time, and we have = X 1 —xx| — 1 x the fluxion 


of the ſaid length, whoſe fluent is 2 X exceſs of the arch 


of a circle (rad. being unity) above its ſine x; which when 
VA, will be the length required. 

COROLLARY I. The velocity of the ball 2 the plane, at 
us becoming inclined in any given angle, is direcily as the 
velocity of the plane. 

COROLLARY 2. The length deſcended by the ball along 
the plane, at its becoming inclined 1n any given angle, will 
be directly as the ſquare of the time it has been in motion, 
or reciprocally as the ſquare of the angular velocity of the 
plane. = | 
COROLLARY 3. The ball will quit the plane when its angle 
of inclination becomes equal to 609, let the uniform angular 
rclocity and the force of gravity be what they will.“ 


time it has been in motion, or rectprocally as tae angular 


XIV. QuesTIoON 308 anſwered by Mr. James Terey. 


All the numbers whoſe ſquares equal 326, are eaſily de- 
| CER * and 2 for the number 
17 6 1! of geeſe, ducks, and chicken, and 
15 10 I | v the pence paid for the chicken; 
14 11 3 { then, among ſome of thoſe 3 num- 
14 9 7 | bers (varied for g-eſe, ducks, and 
13 11 6) chicken) 4vx + 2vy + v2 = 400; 


whence » = —=—— a whole number; which only ad- 


4X ＋ 29 T4 


termin2d, 1 


mits 


— 


Mr. Landen remarks that this queſtion is not right, but that a 
true ſolntion may be made out from Simpſon's Eluxions. He 
farther obſerves that his ſolution to the prize queſtion Diary 1747. 
25 not entirely right. The fluent for the time of defcendiag along 
the mountain's fide would be infinite if properly corrected. Ihe 
ſon: Mould be laid at fome diſtance from the top of the mountain, 
otherwiſe it will not move. 


Diary Path, Vol. II. B b 


4 
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13 geeſe . (Is. 8d. 
mits of Jr ducks price of each j IO 5. And 
6 chicken) | 5 
9 geeſe. 28. 1d. 
7 ducks price of each 5: og . Amounting each 
14 chicken | 6z 
Way to 11. 138. 4d. 
Mr. 7. Turner, Mr. CO Mr. Sam. Atkin, Mr. 1 
Flitc;r, and others, folved the fame; but only Mr. Terey , 


a ad . Aa wm 


and Mr. Hampſon in the vartety. A 
XV. Quss riox 309 anſwered by the Propoſer. 
Raiſed to a power, Oc. ſhould have been expreſſed ror 
extracted, &c. Then, if v and y repreſent the reſpective | f 
: 1 
| | i 
chances of each army for victory, vr * 22 v, and 
5 : | 
; ; s 
v — 5 TS=y; whence v +3 = v® , and v - = t 
* * ; Where v = 5806 and y = 2590 very correctly, as g 
may be proved by a table of logarithms; which numbers 
were not a little curious to determine. Hence the odds of E 
battle are as 2˙2417 to r. | . | 
As molt perſons of ſcience are but little converſant with 
thele ſort of equations, it may not be improper here to un- b 
fold the myltery of raiſing powers of all ſorts. And 1. A h 
decimal raifed to a decimal power produces a greater value 4 
than the root. 2. A decimal raiſed to an integral power 1 
produces a leſs value than the root. 3. An integer raiſed to ( 
- a decimal power produces a leſs value than the root. f 
xo = O = x; all very ſmall powers of quantities ap- b 
proaching the value of unity. x* is leaſt = 6922 correctly, * 
— „ 5 — "OG 1 8 | | ith tl 
when _ 3678798 ms 2 The logarithm 
of a decimal is negative, or ſo much leſs than nothing. " 
To determine the value of the unknown quantities in all d 
exponential equations, it is convenient to ſuppoſe the leaſt m 
quantity unknown =o, and thence to find the value or va- 01 
lues of the next greater, noting the error in the next equa- 
tions. Again, ſuppoſe the value of the leaſt unknown quan- f 
ti y 1, and thence find the value or values of the next K 


gr ater; noting the quality of the error, in the next equati- 


Ans, as before; and ſo on to 10, 20, &c. for the leaſt value, if 
N need 7 


— 
— 


FU 8 


F 


"hole number. Hurlothundro. 


operoſe, it was not wrought out. And no method appear- 


-arding variouſly from aph. to perih.) and true diurnal mo- 
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need requires. Or ſuppoſing the value of the greateſt unknown 
quintity to be x, 10, 100, &c. determining the value of rhe 
next leſs unknown quantity to each ſuppoſition; at the ſame 
time always denoting the quality of errors, by which the 
true values of the unknown quantities are determined by a 
tab!» o Togarithms very exactly. 3 

N. B. It is often very eaſy and convenient to ſuppoſe the 
ralu of one unknown quantity in two equations, in ſuch a 
manner as that by it the other may be determined in a 


XVI. Quss rio 310 anſwered by Nobody. 


Mr. Farrer ſent us a ſolution which was not true. Mr. 
Landen ſent us a true method; but the calculus being ſo 


ing to us vet elegant enough for a place, it will be next year 
before we {hall have time to catch the ſolution to this famous 
ſpider and flv queſtion. The ratio of the motion of the inſets 
are little different from an equality; though a certain iu 
tleman makes the motion of the chaſing inſect the ſlowelt, to 


overtake the fly.“ 


PRIZE Qu Es TIOx anſwered by Mr. Heath the Propeſer. | 


Anno 1743, June 18 d. roh. x7 m. and Dec. 18d. rh. 22 m. 
by authentic tables the earth was in the aphelion and peri- 
helion points of her orbit, or at the greateſt and leaſt diſt. 
2 ©; her motion (by deſcribing equal areas in equal times 
round him) being at thoſe times of aphelion and perihelion, 
(later by 9 hours than according to Street's Tables) the 
ſloweſt and quickeſt reſpectivelax. g 

By the equation table of the earth's orbit, her true diurnal 'l 
motion round © at coming to aphelion is 57' 129 (earth aeg 


— 


tion coming to perihelion 617 10” (earth accelerating- vari- 
ouſly from perih. to aph.) Now allowing 107 one-half ©'s 
mean parallax, or angle at O, ſubtended by earth's ſehni- 
diameter, then by trigon. 19644 earth's ſemi-diameters is her 
mean diſt. 4 O; being then at the conjugate end of her 
orbit; which diſt. x O = length of the ſemi-tranſverſe. 

Mr. Flamſteed's eccentricity of the earth's orbit, or O's 
focal diſt. à center of her orbit is 1692 ſuch parts as ſemi- 


_—_—_—— 


A ſolution to this queſtion may be ſeen in the Mathematician: fle 


Torres Cree fee u. 


* 
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tranſverſe or mean diſt. is zxoo000, conſequently roooo : 
1692 :: 19644 : 332'37 earth's ſemi-diameters, the ©'s true 
diſt. à center earth's orbit: wheace 19976'37 and 19311˙63 
ſem: diameters*are the earth's greateſt and Jeaſt diſt a ©. 
And by her deſcribing equal elliptical ſectors round him 
each day, with the reſpective angles 5) 127 and 61' 10%, as 
befure obſerved, the correſpondent elliptical arches, which 
may be conſidered as circular for a day, will be 23228 and 
343'6 Kc. ſemi-diameters which the earth's center goes over 
in 24 hours, when her motion is {loweſt and faſteſt. Whence, 
by allowing the earth's ſemi-diam. = 3967 miles, her center 
goes over at faiteſt 56794 miles per hour, 946 per minute, 
and almoſt 16 miles per fecond ! an amazing ſwiftneſs! Alſo 
at her flowett rate, in aphelion, 54923 miles per hour, 415 
per minute, and 15 per ſecond. 


Anno 1728, June 9d. 16h. 34m. 46s. and Dec. gd. 21h. 
2 m. equal time, © enters Cancer and Capricorn, the re- 
ize&tive mean anomatics being then 11 S. 219 23' 15“ and 
58. 21 56' 28“ (by Halley's ard Flamſteed's numbers); 
whence the proportional diliar.ces of earth a © are 101675 
and 98322 refpcaiveiy, and thence the true diſtances 19973 
and 19314 carth's ſemi-diamerers (by mukiplying 19644, 4 
conſtant multiplier, and cutting off 5 fig.); and the earth's 
diurnal angular motion round © being 57 11” and 61' gf 
reſpeRively (by tables of the earth's orbit) to the ſaid radii; 
conſequently the arches reſhectirely moved over by the 
earth's center, when the days are longeſt and ſnhortelt, are 
332˙2 30 and 343754 Kc. ſæmi diameters of the earth; nearly 
equal to her ſloweſt and faſteſt motions as above; the beirg 
at thofe times but a few days from the aphelion and perihe- 
lion points. 


N. B Anno 1748, March 19d. 2h. 41 m. and Sept. 17d. 
1) h. 51m. the mean anomalies of the earth are reſpectively 
9 and 3 degrees when her mean and true places differ the 
moſt, viz. 1 56' 20“; about which times the neither acce- 
lerates nor retards for ſome days, 


To find the diflance travelled aver by a ſpot on the earti.'s 
| | ſurface for a day. 8 


The earth's radius bearing fo ſmall a proportion to her 
diſt. ©, the may be conſidered as revolving forward in the 
direction of a ſtreight line, for a ſmall interval of time, with 
a progreſſive motion as p, to 1 rotatory, or over 33223 and 
243*554 ſemi-diameters reſpectively, on the days about tbe 


folſtices of Cancer and Capricorn; to each of which diſtanccs 


gone forward ſhe makes but one revolution. AS 
| a 


28222 © a 


1 


Md 5 


„ „ = «© 


2 
Os 


— & 


ted. AS LEE SE IT 


ä 


—— » \ > *""- 


' fluxion arch = — _ 


Hilux. Cm? + flux. N = fluxion arch C = 2 * 


No. 46. Quzs Trios ANSWERED. 1 
Put a = £9, the diameter 227 X 


of a circle generating a cycloidal 
curve, with progreſſive motion p, K 
and rotatory 1; x = £22; then 
om=+/ax—xx per circle. And 


ax C-Q 


2N AX—— XX 


4 55 
5 = F4 WI - 
whence 22S £9 —— = C Q 


2 Vax — xx 6 


DN 42 — 2 * * 
— flux. Co; and flux. a = —== X x, 


2YAx—xx' 2 ½/ax — xx 


492 , ; 
whoſe ſum P DS oe de fluxion Cn. But 


— 


2 Va x — XK 


2 


; whoſe fluent is Jax x : p+r 


a — X , 
+230 he xe eee ee. 
Z-Ze-P Fl 4 2.5.p +l 2.4. . PII 
x = Ea printer Fir —ap 
at 2.7. 2.2.7. p11 2.2.4. 7. T1 
xÞ 21 | : 
* mung &c. 
a) | 


The poles of the earth S, N, moving nearly parallel, for 
a ſhort time, the earth's center is carried with an ublique 
direction K, in an angle of 239 zo“ with the poles of the 
equator E Q; and the city of London, on the ſurtace, at L, 
in tac parallc} rotatory direction to , on the ſurface, 
the diſtance betwixt the finiſhing of each revolution being 
LI. AAL EHM; each town on the earth's ſurface 
deſcribing cycloidal curves whoſe baſes are equal. L? the 
ditt. of the city of London from the carth's axis 22059 
ſemi-diam. being nat s. co- lat. London W 28“ (vid. curve 
of the tack, D. 1747). Now, when x = 2, LI = 17244718 
earth's ſemi- diam. = a, p = 85, and p 2 87'g fere (dividiug 
332239 and 343˙554 by 3 90852 = lefler circle's circum- 
terence whole diam. -= & = 2 Lt) the ſemi-cycioids--= 166'12,, 
and 171˙78 tere; whence 332*24 and 343*56 earth's ſemi-diam. 
= diſtances travelled by the city of London in 24 hours, 
wen the days are longeſt and ſhortelt ; conſequently it tra- 
1 yels 
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vels about 54916 and 5678) miles per hour, reſpectively, at 
thoſe times. Q. E. J. | — 

N. B. This being but in conſequence of theory, thoſe who 
are more curious may rectify the cycloidal curve deſcribed 
by the progreſhve motion of a point on a revolving. globe, 
proceeding uniformly, in a circular or elliptical direction, 
forward as p, with a rotatory motion as x, at the ſame time: 
though a real acceleration or retardation in either, would 
perplex the mation ſo, as to render the ſolution of the track 
next to impothble, 


The Prize of 10 Diaries was wn by Mr. John Turner. 


The Echpjes calculated for 1749, by 
Mr. John Smith. 


There will happen five eclipſes, three of the ſun, and two 
of the moon; bur only one of each luminary will be viſible 
to the inhabitants of Great Britain. | | 

1. The ſun eclipſed on ſaturday January 7th, paſt 7 at 
night, bur 1nvilible, becauſe of the ſun being ſet. | 

2. The moon eclipſed on monday June 19th, at gh. 7m. 
in the morning. | 5 

3. The ſun eclipſed on monday the zd of July, at 3h. 
afternoon, | 

4. The moon eclipſed on tueſday the rzth of December. 
Beginning 6h. 43m. Middle 7h. 59m. End roh. 22 m. Du- 
ration 2h. 23m. Digits eclipſed 5* 3'* ; 


Calculated by Beg. Mid. End Dur. Dig. 
| h.m. '/h.m.jh.m.ſh.m.2 ' | 
Mr. T. Cowper, Wellingborough|6 55 8 4 13 4 42 
5 —— 6 5813 8 9 182 20 | 
Mr. J. Brown n 6 5218 2912 4 45 
. Great Mufgrave 6 5118 1 9 110 204 35 
Mr. W. Caile Echerly 8 6 5218 29 Mk. | 
Rome 7 489 oO 10 
Nr. A. Man ben 6 197 31 8 4 
Paris 7 63 18 9 
London 7: 0 7 
Ea Hanover 7 49.8 47. 9 
Mr. Hawkins J 0x ford 6 55 $ 2,9 
| Rome 7 52,8 59 10 
Mr. J. Hampſon, Leigh, Lancaſh.| 6 39'7 50, g 
Mr. Joſ. Walker, Kettering 6 52.8 1| 9 
Mr. Farrei, Sunderland 6 45 7.53l 9 
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5. The ſun e clipſed on thurfday Dec. 28th, gh. 1c m. morn- 
ing. Beginning 8h. 4m. Middle 9 b. 11m. End 10h. 22 m. 


Duration 2 h. 18 m. Digits eclipſed 268“. 
| . Calculated by Beg. Mid. | End Dur. Dig. | 
6 | 
95 2 h. m. h. m. h. m. h. m. „ „ 
. Mr. T. Cowper, Wellingborough|3 I2] 9 819 1807 166 49 
] Mr. J. Brown, GG 8 449 1010 16½ 127 9 
O Great Muſgraveſs 3] 9 giro 15 | 
C 
Mr. W. Caile, | Ebay 3 4| 9 10/0 16 127 9 
Rome | 10 9/11 2912 20 
Mr. A. Man, 12 F* $7 | ves © * 
Mr. A. Hawkins, London 8 59 1210 22½ 1717 9 
.. J. Hampſon, Leigh, LancaſhJ3 19 6 10 16062 5 7 3 
Mr. Jol. Walker, Kettering 8 29 810 182 16 6 47 
2 | 


Mr. Farrer, Sunderland 


19 510 5 
Mr. Abrabam Clark ſent us the ſirſt three eclipſes right. 


Fe) 
a 
Q 
Co 

GU 


We cannot but be pleaſed with the ingenuity and paing 
of Mr. AJiron Hawk ns, who has calculated the appearances 
of the ſolar eclipſes on Jan. 7th, in New Spain, Terra Firma, 
Jamaica, Cuba, and places adjacent; all the penumbra fall- 
ing within the earth's diſk. And this gentleman has given 
th. tim-s of the appearances with reſpect to the meridian of 
Londog. He has alſo ſhewn that the folar eclipſe on July zd, 
27' P. M. invilible ia England, will be feen in the more ſou- 
th.rn parts of the globe, where all the penumbra will fall 
within the earth's diſk, and be central and annular. And at 


long. 


1 


The Eclipſe of the moon on the 12th of December was oh- 
ſerved (as below) at Mr, Graham's iin Fleetjtrect, by John Bevis, 
M. D. and Mr. James Sbert, F. R. 8. l 


App. time | 
6h. 46 m. 365. A ſenſible penumbra 
6. $0: $6. : Kchipſe, began 
9 12 38 Eclpſe ended 7 
1 3 Penumbra gone. | 


The ſolar Eclipſe of the 29th of December was thus obſerved; 


| Beginning End 
At Rome, by Mr. Chr. Maire 8 h. 34 m. 355 II h. 11 m. 328. 
At the Obſervatcry at ju. 1 
4 


In, by M. Gr. ſchou, jun. 
and M Kies 

At Berlin, ncar the — 

vatory, by M. Euler 


8 59 19111 20 8A. . 


' 


116 13 So tr. t. 


, | 


1 RY 
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the middle of the eclipſe the ſun will be vertical at St. An. 
thony's river, on the weltern coaſt of Barbary, lat. 21% zy 
north; will be ſeen very great at guinea; and fet at $t, 
Helena, and places adjacent. Alſo the ſolar eclipſe on 
Dec. 28, viſible, will appear eclipſed at his riſing in 14* / 
S. lat, and long. 23*® 9“ weſt, at Ethiopia. Centrally eclipſed 
as he riſes lat. 327 10“ S. Jong. 50% 49“ weſt, at St Domingo, 
Centrally eclipted in nonageſimal lat. 26% N. long. 149 53“ E. 
at Barbary. Centrally eclipſed in the meridian lat. 289 4 N. 
long. 32 E. at the Red Sea. Sets centrally eclipſed lat. 545 
37 S. long. 144“ 25 E. at the South Sea. Eclipſe ends at 


ſun- ſetting lat. 38 10“ S. Jong. 1093“ E. at Holland Nova. 


Our worthy correſpondent Mr. J. Turner, of Heath, near 
Wakefield, writes as follows: On monday,. April x8th at 
midnight, as 1 was looking rowards the north part of the 
heavens, TI accidentally eaſt my eye upon a comet, near 
the chain of Andromeda. Its ſplendour is not very great at 


Lyra. The motion of it is very ſwift, amounting to near 
4 degrees of a great circle in a day, and tending almoſt 
towards the north pole, It comes to the north part of the 
meridian about 9 at night, being then about 109 high, On 
thurſday the 21ſt, halt an hour paſt ro at night, the comet 
was in a right line with e and gin Caſhopeia, and with the 


between Y and 7. Alſo with the bright ſtar of the ſwan's 
tail, and Caſſiopeia's head; by which its. place may be 
exactly determined. Its aſcending node is in about 25% of 
Piſces: and the inclination of its orbit to the ecliptic about 
* 522 ol.“ This comet we alſo had the pleaſure to obſerve; 
and ſhould be glad to diſcover the certain paths and periods 
of comets; the ſubſtances, quantities, and qualities of which 
they are compoſed; as well as their proper deſigned uſes, 
and laws of continuation and ſupport: And the Tike of all 
the other celeitials wandering in infinite ſpace. 8 


= «„ © „ „„ „ „ &a „„ „ A a „ „„ „„ 


Mr. T. Cowper, of Wellingborough, has communicated 
the following occultation of the ſcorpion's heart, by the 


moon, 1749. FEA 
* * m. 3. 


fImmerſion, March 27 12 50 9 P. M. 

Apparent time | Middle of Occulation 28 1 24 329 

at Welling- 4 Viſible conjunction — 1 25 10 

borough Emerſion — — — 1 59 4o\ Mane 
Duration — — — 1931 


6 | eu 


preſent, yet the tail is perfectly diſtinct, ſtretching towards. 


pole ſtar and Y, in Cepheus's foot, or rather the line paſſtd 


No 


an 


% DCs 
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New Queſtions. 
I. QuesT10N 31 1, by Mr. Landen, near Peterborough, 
To find three ſuch numbers, that the ſum-or difference of 
any two of them ſhall be a ſquare number? £76 
Il, QuzsT10N 312, by the Rev. Mr. Baker, at Stickney, 
| Lincolnſhire. e 
A bow], by its byas, deſcribes a ſpiral, expreſſed by z; 
| 3 | | | 
whoſe equation is 277 — 2 + , L o. In what di- 
rection muſt the bowl ſet out to fall upon the jack, when the 
length of the caſt is 47 yards? | EEE | 
III. Ques TON 313, by Mr. Landen. 


There are four remarkable high trees growing in a ftrait 
hedge-row, the diſtance of the iſt and 2d is 60 yards, of the 
2d and 3d 40 yards, and of the zd and-4th 20 yards. Where 
muſt ] ſtand to obſerve them, fo that the three intervals may 


appear equal? | | : 
IV. QuesT1oN 314, by the Rev. Mr. Baker. 
A hare ſets out 50 yards before a grey hound, at the rate 


of 31 yards per ſecond, and continues a ſtrait courſe in the 


ſubquadruplicate inverſe ratio of the time taken up in run- 
ning: The dog ſets forward only at the rate of 26 2 per 
ſecond, and maintained his pace in the ſubquintuplicate in- 


verſ2 ratio of his time ſpent in running: How far had the 


dog run when his ſpeed was equal to that of the hare's ? 
Alſo when he was again as near to the hare as at firſt? And 


laſtly, when he killed her? | 
V..QuesT1oNn 315, by Mr, Philip Stevens, of Briſtol, 


If the diurnal rotation of the carth was ſtopt from the 
roth of December, 1748, at midnight, to the rcth of De- 
cember, 1749, what time of the year would it be day-break, 


tun-riſe, and mid- day, at London? 22 
VI. QuesT1oN 316, by Mr. John Hampſon, / Leigh, 
Lancaſhire. 


At Bedford mill, near old Leigh town, is found, 


In form triangular, a piece of gropnd, _ 
Whoſe ſides and area none can yet explain, 
Tho theſe ſubſequent hints may them obtain. 


One 
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Qne angle makes degrees juſt ſeventy- nine, 
Which being, as three to ten, cur by a line, 
Of chains eleven, drawn to its ſide oppos'd, 
The area is the leaſt can be inclos'd. | 
The miller thus —* Who beſt explains the truth, 
Wins for reward our buxom daughter Ruth. 


VII. Qugs rio 317, by Mr. James Collingridge. 


A marble table of ſix equal hexagon ſides, each 15 feet 
length, and the table 14 inch thickneſs, is levelly ſuſpended 
by a point on the under ſiirface, and there hangs 7, II, 15, 
19, 23, and 27 pound weights, in a ſacceſhve order, from 
each corner of the table. Quere the point of ſuſpenſion? 


VIII. QuzsT1ON. 318, by Mr. James Terey. 


Two roads, perpendicular to each other, iſſue from the 
Extremity of a ſemi-elliptical encloſure, next to a gentle- 
man's ſeat; one road runs along the tranſverſe cloſe by the 
fide of the ftrait paling, ſome diſtance beyond the other 
end of the encloſure, and the other road proceads forward 
next the crooked paling: A ſtrait diagonal viſto of 20 yards 
breadth is to be made, fo as to communicate between the 
two roads, with one of its fences touching the curved fence 


of the elliptic encloſure; how muſt the viſto fences be drawn, 


and of what dimenfions, ſo that the viſto may take up the 
leaſt quantity of ground poſhble; the tranſverſe axis of the 
elliptic encloſure being 100, and its ſemi-conjugate 40 poles? 


IX. QuesT1on 319, by Harmonicus, 


There are 13 muſical cords of equal thickneſs and tenſion, 
each an inch longer than the other, from the ſhorteſt of 12, 
to the longeſt of 24 inches; the tone of the longeſt cord to 
the ſhorteſt is as 2 to x. Quere the proportion of the tones 
of all the intermediate cords? | | 


X. QuesT10N 320, by Mr. Heath. 


At what time (next enſuing) will Mars and Venus, Sol 


and Terra, be conjunctly in a right line? 
XI. QuesTion 321, by Mr. Farrer. 


A muſket ball being ſhot 35 furlongs perpendicularly up- 


wards, at what diſtance in its return will the force of the 


ball be equal to the weight of 9 pounds? And what will be 


its force at coming to the earth's ſurface, ſuppoſing the ball 
to weigh an ounce when at reſt ? | 
—_— XII. Ques- 


TW „ M2 


TY 


d 


R kW WW O mi = h „ 
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XII. Quss rio 322, &y Mr. Landen. 


A cylindric pillar of ſtone, of 2 yards in circumference, 
being drawn up 20 yards aboye ground at a building, a rope 
being at the ſame time wraprt ten umes round its convexity, 
with its lower end fixed to a hole upon the middle part 
where it begun to wrap; but before the pillar could be lodg- 
ed upon the ſcaffolding, as it was drawn up with the rope's 
upper part paſſing through pulleys above, the rope unfixed 
its ſecurnty at the tenth round, and the ſuſpended pillar- by 
its weight then unwrapped itſelf of the rope, and deſcended 
to the ground. How long was the time of its deſcent ? 


XIII. QuesT10N 323, by Mr. John Corbet, Surveyor, 


How many acres of the moon's ſurface are ſeen enlightened 
30 days after her conjunction with the ſun? And how many 
acres are contained on the convex ſuperficies of a lunar 
mountain (part of a gentleman's eſtate) its height being 3- 
furlongs, and its ſuperficies equal to that by the rotation of 
the ſemi-cycloid of that height about its axis? 


Parzs QuesTION, by the Excellent Mr. J. Landen. 


An eagle (200 yards above) ſtooped to a kite, then taking 
flight from the ground with a chicken, at an angle of 609, 
the eagle ſoaring directly towards the kite, then flying from 
her, at an uniform rate of ſwiftneſs of 3 to 1, the ratio of 
both their uniform motions; when, after ſome time flying, 
the kite finding herſelf cloſely purſued, quits her Jittle cap- 


tive, which fell to the ground at the inſtant the bird of Jove 


ſeized her priſoner, who was then juſt as high from the 
ground as at her firſt ſtopping. The eagle's diſtance from 
the kite, at firſt ſetting out? Her neareſt approach to the 


ground during the purſuit ? Her height above it, and diſtance 
from the kite, when the chicken begun to fall? And allo the 


time of flight, are from hence required? 


A Paranox, by Mr. Landen. 


Two ivory balls of five inches diameter, each being placed 
at the diſtance of two inches from one another, and both 
{truck by another ivory ball of the fame ſize, in a perpendi- 
cular direction to their line of diſtance, with any given ve- 
locity, they will move ſwifter after the ſtroke, than if they 
had been placed cloſe together, or at any other diftance. 
Dueſtions 


Fa 
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1750. 
Queęſtions anſwered. 
ik; QuzsTION 311 anſwered by Mr. C. Bumpkin. 


Mya method of ſubſtitution, too tedious to inſert, he ſinds f 
1873432, 2399057, 2288 168, the three numbers, anſwer- ; 
ing the conditions of the queſtion, | : 
AIR L * nf , 22 * 4 | 
| | 5 I 
II. QuesT.' 312 anſwered by Mr. W. Jepſon / Lincoln. 
'S ; 4 g 3 f N . | | 
3 ; $3 s per $9 1. : ; 
In the equation 457 — 4 22 + 7727 o, if we write vi 
and vi for 27 and 27 it will become v5 — { 
8'68245v* = 27205 when y = 47; whence, I. 
by converging ſeries, v= 3252325, and thence E - 
2 = 509695. 1 f b 
To the tangent B D, which is the line of t 
direction, draw the perpendicular 1D. Then, 0 
- | 
2 5 22 : = BD. And the above e- | a 
34 WE 97; 3 P 
= . . | .. 2H 2 P 9 2. a d 
quation in fluxions is FyTy —g2t 3 + - 
E 3 ; LAG ; 
2 % Ty +3932 Tz =0, which multiplied by JT 2f 0 
. . c 
gives y 2 * THz, whence BD =*/ 2 
0 „„ 83 | 10 2 5 
FIZ +75 y SFT « 
9 T5 — 3 
xy, Now BI ( y): 1:: BD: —— = 879268 tl 
; : AT, — be 
_ &e. the coſine of 289 27 (nearly) the angle of direction re- ca 
| quired, | m 
| ; 3 | a 
i | of 
| Tre ſame anſwered by Mr. J. Powle. th 
x £7 | | | dt 
| It is evident that the line of direction will be a tangent to w 
| the curve where the bowl is delivered, the poſition whereof, N 
with i 


e e in Opanand OL. 


1 


ds 


1 
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with a line drawn from thence to the jack is what is re- 

quired? The equation of the curve in fluxions is, | 

109 * 2 9 . = 2 8 3 2 0 

F Y - ZZZ +3723 y Jy＋TYTZ Zz Z o, there- 
ot 4. _—_ 


5 , 
fore 2 = £2 — , conſequently =Z the ſubtangent 
2 


2 3 2 
W 
9 LE _—_— 


2 3 | | 
BD = <= =_ — — - But y being given, 2 is known 
A 

from the equation of the curve. Therefore BD = 41-47 
nearly. Then, by trigonometry, as BI: BD : : rad. : 
coſine angle of direction, IB D = 28 8' nearly.“ 

Theſe are the only ſolutions that we received to this cu - 
rious queſtion, except one from the propoſer. | 


III. Quss r. 313 anſwered by Mr. Terey of Portſmouth, 


Let A, B, C, D, repreſent the four trees, and E the ſtation 

fought of _ ger 35 
= 60. yards Sa, | | | 

=20=6, CD = 40 = c. 2 Bec P 
Geometrically, In this par- 
ticular caſe, draw two ſemi- 
circles AEC and BED, on 2 229 
the diameters 4C and BD, | 
and the point of inter ſection E will be the obſerver's ſtation : 
For then AB: BG :: AD: CD; agreeing with the data; 
and 4B:BC:: AE: EC; allo CD: :: ED: ER, 
3 Euc. 6. (vid. Univerſal Arith,) Letting fall the perpen- 
dicular E =, and 1 : x =eC, per property of the 
circle , 11 — — * b—x — b—xl', whence 


KX 


—_— 


Mr. LAnvEgn (in the Diary for the year following) ſays, 
that Mr. Jepſon and Mr. Powle have both abſurdly conſidered the 
bow! running backwards to the point where the ſpiral begins, and 
calls their ſolutions erroneous; though the propoſer, Mr. Baker, 
meant that it ſhould do fo, and ſolved thc queſtion himſelf the 


*» 


| fame way. Mr. Landen thinks it too eaſy a queſtion, in the caſe 


of drawing a tangent to a curve, whoſe equation is given; and 
therefore, correcting the fault, propoſes it ſhould be ſolved b 
drawing a tangent to the ſpiral, at the point where it begins, whic 
will make it the more hard: and ſays it is a cate not taken notice 
Of by authors. He has gone through part of the ſolution this way 
hiofelf, TRY : | 

Diary Math. Vol. II. Se 


* 
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nitely ſmall; BC, bc &c. the celerities 


of the hare, at each of thoſe times. 


\=1,SC=26 yards = 4, BD. IB, 
Bb=x, bc=y, and ödp, we have, 
; 1 5 


: Pm 7 | | 
* 2 16x _ X bb = 12 or 8 yards; whence y = 


ebb! 
24 yards, and each of the angles of interval 452. 2 
6. Bumpkir's ſolution to this queſtion was of the like 


nature. | 3 | 
General Solution by Nr. Ch. Smith. 
Let E be the place of the obſerver; A, B, C, D, the places 


of the trees; put y = the perpendicular Ze, à 20 2 BC, 


x =eCG, then 4a—x= Ae, a- x e, and 2a ＋Xx ge, 
whence the tangents of the angles AEB, BE C, and CE D 
are —B . 

Y ＋ Aa ar xX yy —ax+xx* j +taaxtÞ+xx) 
which muſt be all equal by the queſtion. Whence yy = 


4a xXx - xx n - ax - xx, XA C = 8 yards, Ee 


= 24, and each angle 2 45. R 
ohn Turner ſolved. this queſtion in an elegant and 


Mr. 
| —_ manner; ſo did Mr. Garrard, the Rev. Mr. Baker, 


Mr. William Spicer, Mr. Enefer, and ſome others. 


IV. QuesTION 314 anſwered by the Rev. Mr. Baker, 
| Ne. | 


Let Bb, bb:&c.. repreſent equal portions of time, indeſi · 


of the dog; BD, bd &c. the celerities D O 


Then, by mechanics, the areas B Ce 
and Dab, will denote the reſpective 
diſtances run by the dog and hare, in 
any given time. Putting 4 = 50, AB 


SCN 


———— 


by the queſtion, ITF: 1 41 be 
a 


. * „ 
— — xX = ax Xx m+x| 5 = fluxion of the 


pace BGcb, whoſe corrected fluent io of ye TGT ce 2 : 
= diſt. run by the greyhound in the time x. After the ſame 


& 
manner we get v = < —, and - X II MM... = 
| | | 3 


4 „ n T Mis; TOPIC 5 1; | 
the ſpace BDaꝗb, run by the hare in the ſame time. Hence, 
5 FFF 
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3 b | „ 
by making - — = ——,. we have x = —|, 12 

i+xF 1i+x} 2 5 8 
327107 ſeconds, and 509'623 yards, the diſtance run by the 
dog, when pie ee the hare's. Again, making 


4 3 
3 „ NES. * r we have x = 


4 4 
106˙8 167 ſeconds, and rer yards run by the grey- 
hound, when he had regained his loſt ground. Laſtly, 


. 8 A | OL 
making * X 1 ＋ 2 — = x 144 — +4, 
we have x = 181'3633 ſeconds, and conſequently 2059'846- 
yards = diſtance run by the dog when the hare died. 

We have received no other anſwer to this queſtion, nor 
was the application of the inverſe ratio, as expreſſed, clearly 
underſtood by any. One of the greateſt mathematicians of 
the age, and a fluxioniR, has aſſerted it unintelligible, as he 
does of the exhalation queſtion, this year inferted.* 


V. QuezsT1ON 315 anſwered by Mr. W. Sutton, 


Let e, e, Y, E repreſent the pole of the earth's ecliptic, in- 
the reſpective poſitions of 
the earth, when the re- 
quired appearances hap- 
p2n, as the earth moves - 
along in the plane of the- 
ecliptic, from A to B, , 
and E about O, the ſun's 
center. Let A be the place 
of the earth on Dec. 10, 
1748, at midnight, p the 
pole of the equator, and 
v the vertex of London, 
in the obſcure hemiſphere - 
of the diſk, at which time the vertex of London is diſtant 
610 5% from the horizon of the diſk (noted b, e, d) = ſum of 
the co-latitude and ſun's greateſt declination: 


2. Con- : 


© — 
—— _ I SY _— 


- 


„Mr. LANDEN corrects this queſtion (in the year following) 
by adding ſpeed, for rate of going forward; which ſpeed, at the 
end of the firſt ſecond, according to his Commentary, was 31 yards, 


&c. ſolving this queſtion throughout, except giving the numbers: 


and ſays, the propoſer's ſolution would have agreed exactly the 


fame withhis, had he brought the ſpaces paſſed over in the firſt 
: C 2 ſecond 
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2. Conceive the earth with its axis, ſtill keeping its paral- 
leliſm, carried to B, where the diſtance of the vertex and 
Horizon is 18® = v4, which ſides v4, ev, and eb, conſtitute 
2 right-angled fpherical triangle, right-angled at , in which 
is given v = 18*® of, and ev =61® 57”; to find the Z vel, 
Syed = d©e, the coſ. of the diff. of long. from Dec. 10, 
= 69® 31, which added to the ſun's longitude en Dec. 10, 
| P. the longitude for the day 118. 104 8' when tis day- 

reak firſt at London, according to the queſtion, anſwering 
to Feb. 17. 1 A 
3. Tis evident, that when the earth comes to the right 
angle in the ecliptic, JO or 90, from its place Dec. 10, 
at , the vertex of London at v will firſt arrive in the 
horizon of the diſk, where the ſun will firſt appear to riſè: 5 
Therefore the longitude anſwering that appearance os. o; 
anſwering with March 10. | 1 | 

4. When the ſun comes tothe oppoſite point of the ecliptic, 

at E, or 180? from its long. Dec. 10, the vertex of London 
will tranſit the meridian at v, .whence the ſun's longitude 
then is 38. o? 37“, to which agrees June 11, 1749. 
Mr. 7. Paule, drawing a ſcheme, ſays, that ſince on- 
Dec. 10. the ſun enters Capricorn, and that ſign being on the 
meridian at midnight, it is evident, on the earth's .ratation 
being ſtopt, that when the ſũn is depreſſed below the horizon 
18 in his progreſs through the ecliptic, day will break. 
In Aries he will riſe; in Cancer it will be mid-day, z. e. 

ſun-rifiag and Mid-day are on the 10th of March and 10th 
. of June reſpectively. = = | 

To find day-break. Say, fine ſum complement lat. and 

declin. 61® 58' : fine ſun's depreſſion 138? : : radius: fine 
ſun's diſtance from vern. equinox 200 294; anſwering to the 
Aacth of April, the time of day-break required. 
Theſe being the only anſwers received, we thought fit to 
inſert both, that each gentleman may be convinced of the 
truth.“ 55 VI. Quts- 


th. _ 


. „ wh 


| | | rg | 
ſecond into conſideration. He fays, it will be as 1: 31 2 ; 2 | 
; ; , | xTI | x 
the harc's ſpeed; and 1: 26: _ : cs the dog's ſpeed. And 
the ſpeed into x, the fluxion of the time, will be equal to the 
fluxion of the diſtance run, &c. N 
Mr. LANx DEN (in the year following) ſays, Mr. Powle, in his 
]J]olution to this queſtion. is right, by reckoning 200 29“ from Aries 
into Piſces; but, by miſt ke, makes day- break to follow ſun-riſe ; 


otherwiſe his ſolution had been like Mr. Sutton s. 
*,* © is wanting at the center of the laſt figure. 


na”. 


| 


7 
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VI. QuesTiION 316 anſwered by Mr. W. Jepſon, 


24 


\ na x $naxx 
i Sons { | - IX — 714 


a minimum by the queſtion; in fluxions a xx x 
=03 2 —2α⁰π = , o, 013x=2914, and x = 


Let's. C AC =I 3. L APB=n, [Scethe G p. 771 
s. C BPC = M, BP =a, AP x, DCG=y; then, by a 


well-known theorem, xy n x + may, xy —mMay = 


* 
1 F 


SX—=MMASSXXX 
2 


£ 1 


= 19"538 &c. Hence r = 7014 -&c. and the arca - 


4 


— WEE = 69731 acres = a. 27. 36'96 p. 
' CoroLi af: The rea Ap S area B PC 


AB BC. 


And 5 
, and 


The Rev. Mr. Baker's ſolution agrees with the above; as 
likewiſe does Mr. Jahn Turner's, Mr. Charles Smith's, Mr. 
Terey's,” Mr. Enfers, Mr. Spicer's, Mr. Cibbon's, Mr. Tho. - 


Hare's, and others, which we omit inſerting t 


for other variety of ſubjects. 


Brumpton, Kent. 


The ſolidity of the hexagon = 631˙33 inches = 26'5 pounds 


=; 0 = the * be re- 
preſented by 27, c; 7, d; 11 e; 
Is, J; 19, C; 23, J; whole ſum, 
with uv, = 1284 pounds : Let 
R be the center of gravity, draw 


RIS, and Rm 4 put 


2þ = ſide hexagon = ch, Pk = 
a = 155884, PR =x, gk = y. 
Then, by mechanics, 

ix=0d ＋gH＋T D t a, 
and = h+f xp +wxa2p + 
c+ex3Þ+dx4p. Theſe equa- 
tions, reduced, are 


Se 


2 


% 


VII. Quesrron 317 anſwered by Mr, Turner, 


232 


room » | 


PHE 
Lets Mow: 


* 7 
* 
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2 a 
x = —— . 12*677 inches, 


ren WE „ 
* — — 7 — = 16˙3 19 inches. 
Whence the point R is determined by a general method, let 
the weights be what they will. 1 9 FS 


Anſwered by Mr. Heath, 


With the given weights, the center of gravity R will fall. 


on the axis e4 at Ro diſt. from the table's center = 331618 
inches (which would be 4*23529, as anſwered by Mr. Baker, 
the weight of the table 264 Ib. not bein ſidered) for as 


con 
the ſum of the weights ſuſpended on each ſide of the axis eh. 


are equal, the center of gravity muſt needs fall on that line, 
The oppolite 2 27 and ig may be conſidered in one ſum. 
= 46 pounds, ſuſpended from the point v; and the weights 
7 and 15 = 22 ſuſpended. from t, and placing the weight of 
the table = 267, in the middle at the point o, the queſtion 
will be reduced to find the center of gravity to five weights 
23, 46, 264, 22, and 11, placed at the equal diſt. of g inches 
on the line e = 36. Then ſubſtituting for the diſtance of 
the center of gravity from o, and mukiplying the reſpective. 
diſtances therefrom into the reſpective —— ſuſpended, 
making the products on. each ſide the center of * 
equal, the equation will give the value of o as before. 


VIII. QuesT10N 318 anſuered by the Rev. Mr. Baker. 


Seeing that on every variation of the viſto fence E FE, the 


- ClevFE, increaſes or decreaſes, in 
magnitude, much faſter than the ſim. | N. 
As Ge E and o HF, therefore when 
the viſto GHFE is a minimum, the 
fence E F vill be alſo a minimum. Put 


Ag Tü Fo, c=Tt=40, x=BC; 233 

then C. = g V xx, FC 

"ooh xx, FD = nn Now 
b—x 5 5 — x | 

by ſim. As FC: CA:: FD: DE 


loca he ono Hoes * , 


oo RV © 


d ALES 
- 


-*# hh, 4 bh X 


7 


made = o, and reduced, gives x. 


7 ** 
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NN a minimu mere. or, by 
x 40 ; LS 9-4 | — : on by 1 


re s 35 2H - 
reduction, 5 is a minimum; whoſe fluxion 


* + 3c — 2422 
4 ——ce 


122 _. wow 
aa ae 
EF g= 15370% required. . „ 

Mr. 7obn Turner ſolved this queſtion in the ſame elegant 
manner, as did Mr. Terey the propoſer: And therefore a 
certain gentleman is out in his calculation, who undertook 


to demonſtrate that this was nor a queſtion de maximir & 


where x = 16'78s5 fere, whence 


| winimis, as he may perceive his miſtake = reviewing the 


breach-of connexion in his fluxionary pr 


IX. Quzsrrow 3 19 ſuered by Ms. Turner, of 


Brumpton, zear Rocheſter. 


3 


The longeſt cord to the ſhorteſt being as 2 to 1, which is 

as 24 to 12, conſequently the ſecond cord will be as 24 to 
x3, the third as 24 to I4 or 12 to 7, the fourth as 24 to 13 
or 8 to 5, the fifth as 24 to 16 or 3 to 2, the ſixth as 24 to 
17, the feventh as 24 to 18 or 4 to 3, the eighth as-24 to 19, 
the ninth as 24 to 20 or 6 to 5, the tenth as 24 to 21 or 8 
to 7, the eleventh as 24 to 22 or 12 to 11, the rath as 24 to 
23, the thirteenth as 24 to 24 or 1 to 1. E. E. F. 


N. B. This queſtion, intending to ſhew the nature of har - 
monical proportion, was miſtakenly propoſed, 


X. QuzsT10N 320 anſwer:d by Mr. T. Cowper. 


The laſt mean oppoſition of the Sun, Mars, and Venus (in 
the ſuperior part of her orbit) was January 20, 1695, and I 
cannot find {55 the proportion of the one conjunction of the 
ſun and another with thoſe Planets) that they will be ſo con- 
joined again till the 13th of January 2942, though they hap- 
pen very nearly in a right line about the 2oth of October, 


* 


anno 2006. 


N. B. Thoſe who are more curious may calculate the time 
of their being conjoined, according to the true motions, as 
we expect to ſee performed by Mr. Gael Morris, whoſe 


"_ 1,401 8H 141186. Feat! 155d. 


mbers, given us from the Royal Obſegratory, Torrect che 
fee Br. Hilley's tables, lately 5 hed * Fl 
by exactly 7 min. leſs of ſun's anomaty;>&c, 


* , F 


* 75 8 2 VE, Eh : 
iran 210d Ww z MLB 5 2. 


XI,,QuEsT+oN $27. 07 wered by Mr, John Turner, i 
FT? 3 | TT = „ 1 ; re, * 24 wy : 


$5.9 35" 20 


— —L——— 


$4 edt an ear ao er ro 


5s 


"Putting 5 = 23 10 feet in 31 furlongs, = 162% feet, then 
2 be = the celerity of the — 4c when it falls to the 
round, which being, multiplied by, its weight (viz. x qunce) 
*Droguces 358 buntes, or 24 pounds, equal to its abſoluc ff X 
2, Let x the time of its fall in ſeconds, hen its 'abſo. M , 
lute force = 5 pounds, or 44 ounces. Say, 1X11 4 
x: x the ſpace deſcended; whenee 2c æ the celerity a f 
that time, which multiphea by x ounce, is 144 = 2c; © 
, 


whence x, 2 = ah ſeconds nearly, and the ſpace de 


cended, when the ball's force 9 pounds, is 322*321 feet. . 
| 2 1 

þ 13 4 & Ie. | Foes... 2 HRA . 
* e t Rev. Mr, Baker's Solution * © 


ct 
bi 
Putting r= 21000000 feet = the earth's rad. = 23 ro feet C 
= 31 furlongs, 5 =g pounds, c = rg of a pound, the balls d 
weight at reſt, 5 = 16 r feet, x = ſpace deſcended, The 
© velocities of falling bodies being in the ſubduplieate ratio of p 
the ſpaces deſcended through, We have /s: 25 :: vx: 
| 24x = the ball's velocity at x diſtance deſcended. By me- ti 
|, _ -*chanics, and the condition of the queſtion, 2 2 47 #46 1 
fc 
i 
8 


* — = 322·32 l feet, exactly agreeing with the foregoing 


* * 


| number by Mr. Turner. And when x d, then 2 d= 
| 240937 pounds, the ball's force coming to the * 
to . Caen & ace. 


, PA 
* 3 up A 4 3 


i C'S . i 
| . TO * — 
—Br 1 * 1 — _ —_———— 


« 7 


„Mr. LANDEN (in the year following) ſays, Mr. Turner and 
Mr. Bater are both wrong in their ſolutions to this queſtion. Thi; 
geutleman ſolves it, by aſſuming gratis, that 1100 grains, deſcend- 5 

ing one-fourth of a foot, acquires a force = 4660 grains weight; and 
the reſt upon the ſame principles with others, ſuppoſing the force 0 
to be as the velocity and quantity of matter; and fo it may be 
ſolved by as many diſferent ſuppoſitions as any one pleaſes. But 3 
New ftonie nſir ſays there can be no proper ſolution to this queſcon, 
for want of proper data, like the exhalation queſtion, 


— .v •nñ — 


—ͤ—ũẽ w—̃— ͥꝙ (NTiPU ——— — —äũn — —j—2 


24 * 
Pg a 
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face. But accurately thus. From p. 369 of Mr. Emerſon's 


2 * | . 
Flux. we get 22 —— = the velocity, whence 
ad — a ç— © 
aabb 


wer = = 3, and x = Tec? + 2 > 
feet (where a = d + r). And when * d, then ac — 
= 24'0924 pounds &c. E. E. F. 

Mr. Pole ſent his ſolution. 


= 322'3873 


XII..Quzs T10n 322 anſwered by Mr. C. Bumpkin only, 


If the ſtone were ſuſpended by two ropes hanging perpen- 
dicular, with one fixed at a point in the middle of its convex 
ſurface, and the other, at the center of percuſſion of that 
circular ſection in which the aforeſaid point is ſituated-(which 
* in computing the place of the center of percuſſion is to 

e conſidered as the point of ſuſpenſion) and likewiſe the 
diam: in which the center of percuſhon is found, were pa- 
rallel to the horizen, the tenſion of the rope fixed at the 
center of percuſſion would then be equal to the motive force 
bringing the ſtone down, if that rope was unfixed, and the 
ſtone left to deſcend in the manner deſcribed in the queſtion. 
Conſequently, putting # for the weight of the ſtone, 2 for 


the rad. thereof, then = will be the diſt. of the center of 


percuſſion from the center of ſuſpenſion; and 2 that mo- 


tive. force which would act continually upon the ſtone, 
| 2 2s 


Moreover, /: 32'2 (=5) :: 7 the accelerating 


force, or velocity enerated per ſecond, by the deſcendin 


ſtone. Putting v for the velocity of the ſtone's center 


| gravity, and z the ſpace deſcended, then - being the fluxion 


| a 25 7 2 . : E46 0 27 * o ; 
of the time = * - will be = v, wr X 2 = vv; whence 


v= Oy: = and applying z; we have = _ = fluxion 


LG 2 5 | 
of the time, whoſe fluent of — when 2 = 60, is 220 21 
an. . | 


XIII, QuEs$ 


294 ente Pian, Ten 
110 5 4.7 Fg 15 K F 131 131 


| XIII. Nee. 323 erde Mr. Heath. 


23 


e 14d. 38h. 23. "179 (the time of half a mean Junation) 
1 (the moon's ſurface at moſt ſeen enlightened) : : Io days 


(the time after conjunction with the ſun) : = 
14 165299 © 


3386319 &C: parts of the moon's- furface /t en ſeen en- 
lightened = 3245609437 acres; the moon's hole ſurface 


WEED . 


being 9584476353 acres, 


„Fut a g lunar mountain's height: 
R=; furlongs, x AP, any inde- 
finite part of the cycloid's axis, then 


mw = >Vax— XX, whoſe fluxion is 


1 rv x and fluxion eren 43 
2445 * X 


y . : ; SES 7 


tex. MP = = feng whoſe, bent = Ver 


3 . 5 5 ce 
N 2805 Per F762 
= x 31476, then it 'beingknowa that e 2 is che flux. 


—&c. by ſeries; put 


f the 'cycloit's arch, yr Will be the fluxion of a 


curved furface, by the rotation of the ſpace 'A MP about 


„ 
AP, whoſe fuent found is 22 * — 1.15 . 
3 
err cc. 48 the. curred 3 which when 
| 1 5 aa 
a, becomes 242 — F * | . „% c. 


* 
hiatpa aN: 2 G 88 727 C 3 


= a4 „ 113617 = 1022˙5 53 acres, or N= 4 21. 87 a p» the 
lens apes ${artace © beanired. 


Solution 


jon 


+ bh - 
&h a 
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Solution by Curioſus. 

Let . =ſurface, 4 , PH, AM =, AB =v, 
422 x 3 UF then will 2 2 , and ie X Pau 
; bur 1 whence = aa 


25 And . 1 7-4... L 4 fu. N. 


3 
But chin ruſe 8 Ls 50 Emerſon's Fluxions) this: Sus is =: 
'S Whence. 
$2 —_ ere a er dus and 


— —— 
1 v= 


ae 


anredled, SE ** „ Lee Mar de; 


aud wheax= a, the whole furface = 1 caa ri: 5676946. 
C. Bumpkin' 8 ſoknion, agreeing with the above, came too 


late to be inſerted; which are the only ſolutions that we 
received to this queſtion, except-the pine „ 


The Paizs A anſwered by bis Excelleny 
Sir Stately Stiff. Er 


The equation of the curve deſcribed by the eagle, i is * 


af er 2% Fc F, 
= TIO" wn 1.4 ts "uh x from the pine 


where the purſuit ended” y being an ordinate at right angles, 


1= To and a an invariable quantity to be determined. More- 


over, if the variable diſtance of the eagle and kite be Ad, 


and the diſtance. of the kite from the point where + begins 


a, and s and © be the fine and coline of 60, we have, by 


lat equations, d = 5823 yards, the eagle's diſtance ſrom 


putting theſe values of x and y in the firſt equation, æ is de- 
oned 2 = 967 4 | Fg 


=dd; and at. the beginning of flight, when z = 230t9 yards, 
) x; at which time, as it is proved from theſe three 


++: ed 


— 


4 
the nature of the curve, E—nx=d, xx—22x 4329, £ 


te kite at firſt ſerting out, x = 331'2, y = 573'6. Now by 
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At the loweſt point of the carve, 1 7: x: Z 2 d, and 
x- cy 


2 | 
4 29 2 x — 2; therefore 2 = by means 


of which, and the former equations, x and y are found cor - 
reſponding to that point; and then, by a ſhort computation, 
the eagle's neareſt approach to the ground = 117˙8. Her 
height above it when the chicken began to fall, is found = | 
1197 (by means of the former equations, trigonometry, and 
ſolving a cubit equation) and the eagle's jy —— from the 
kite, at the ſame inſtant is found = 251˙7 yards; and laſtly, 6 
the whole time of flight '= 9˙44 ſeconds. 7 g 

N. B. The data ſhould be corrected by writing, when after 
5 ſeconds flying, inſtead of, when after ſome time flying. 
The whole operation requires too much room to be inſerted 
at length. Q. E.F* | 35 ; 

We wonder at ſome perſons for ſending criticiſms on the 
impropriety of this queſtion, who did not underſtand one 
ſtep of the proceſs in giving a ſolution : but like the author 1 
of the ſham doctrine of ultimators, and the Iriſh conjurer 
who raiſed the ghoſts of departed quantities, prove to be | 
mere cyphers of mathematicians, whatever they may be in | 
their own element. ft WR Had; 

The Prize of 12 Diaries was won by the above Anſwerer, 
and that of 8 by Mr. Baker. | : | : 


The Paxavox anſwered, by C. Bumpkin on. 


Put n = maſs of each ball, 4 the velocity of the ſtriking ® 
ball before the ſtroke, 20 its velocity after the ſtroke, v the 
velocity of the balls impelled, and c = cof. angle made by 
the path of the ſtriking ball with that of either of the im- 
pelled balls; then 92zw + 2c mv will be the quantity of mo- 
tion after impulſe = 7:4, the quantity of motion before the 
ſtroke given. Moreover, mag = mwa + 2mvv, as is 
proved by Mr. Mac Laurin, in his Treatiſe of Fluxions, and 
alſo by others. By which equations (expunging wv) we get 
= 35, and 1s a e when e = VI. From 
whence it appears that the balls muſt be laid about 2 inches 
aſunder, for the velocity, after the ſtroke of a third ball, to 


be the greateſt poſhble. - | 
9 | e 


tr HH 


1 
— - — — 


The above ſolution will be evident by reading prob. 15 Simp. 
Flux. p. 516. | | 


a * 15 * 9 TOI l : age Tet * * 
© bo: * 7 , 
4 +; | | # 
24 
* . 
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- 


No. 47. 


The  Eclioſes lt for 17 50, by 
Mr. John Smith. 


There will 3 fre eclipſes, hire of FR Gang and two! 
of the moon, in the following order: The times and ap- 
pearances according to the meridian of London. 


1. Of the moon, on friday June 8th, at 3 mioutes 6 
ai night, viſible and total.* l pal | 


2. Of the ſun, on friday June and, at 45 min. paſt 6 at 
night, inviſible, 


3. Of the ſun, on ſunday the 18th of en 56m min. 
in the morning, inviſible. 5 


4. Of the moon, on ſunda * 20, at 31 min, pal F in 
the morning, viſible and tot | 


5. Of the ſun, on _ the ryth of December, We 
77 min. paſt 6 at night, inviſible to any part of Europe. 


The quantities of the viſible eclipſes are given by the 
above ingenious young artiſt as follows; which are very 
correct, as appears by the calculations ſent us by others. 


© 
| f 11 


3 n 
* — 


The lunar Eclipſe of the 8th of June was obſer's 1 in Surry 
Street in the Strand, London, by Mr. fobn call, and Mr. James 
Short, F. R. 8. 

Emerſion, or end of total darkneſs h. 45 m. os. 
End of the eclipſe — — 10 51 30 


+ The total Eclipſe of the moon on the 2d of December, was 
obſerved in the Strand, London, (about 5” of time W. of St. Paul's, 
and 27% W. of Greenwich Obſervatory) by Dr. Bevis and Mr. James 
Short, 

A ſenfible penumbra — =  4h32m. os. 
The eclipſe judged to beging — 4 36 50 
Total immerſion— — — 5 36 5 
Emerſion—— — — 7 14 33 

The end not obſerved. 
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2 1 
A TABLE of the Moon eclipſed 7 $th, at night, total. Moon eclipſed Dec. ad, morn, tonal. | 
2, Beg. Beg. Mid. End} End Dur. Dig. | Beg. leg. Mid. End End Dur. Dig. 
Ks, Calculated by." 0. d. todd | Ito. d. o. d. 
I | a Ih. m gu. m. h. m. h. m. h. m. h. m. e h. m. a. m. h. m. h. m. h. m. h. m. - 
> Mey London 7 16] 25/9 39 42]ro 49/3 33/5 38] 4 46ſ5 3916. 31/7 248 163 30 zT 
I Mr. J. Smith, Coventr 7 1003 I9}8 57'9 35/ro 43 | 4 ach; 36 250 1808 2 4 1. 
Mr. W. Sutton, Warwick 7 cj3 613 489 30/10 363 36116 3| 4 36]; 346 22 11 913. 33120 56 
JM oon riſes to- e | . | WE: „ 
- © | tally eclipſed 1 4 r | | 
ö 83 1 I | 
_ C Wellingborou Iro 41 4 32]; 3216, 20/7 808 7 |Þo 
Mr. Cowper | 8 | | | 
| «7 EmerGon : 5 [ef | Ss 55 4 3056 296 177 318 4 5 a 
2 9h. zam. | | | | | 
«5 Mr. Ralph Hulſe, Ellworth-hall, Ch. 7 25] 19 909 34/0 433 26016 20 5 18] 6 50 203 2j2T 12 
_ London 7 44% 108 52% 54[10 400 36/16 44 34]; 36% 267 15]8 173 47 ; 
2 Hh --.  ». , | Carbonear, Newf. | | | o Fit 5312 43/3 32/4 34 
I Mr, Al. Man, n : 1 fix 490 51 41 3003 32 
| « | Paris 7 1418 209 2 10 50 OY wa =: | 
| Rome * 17 5600 219. 14þ. ©. [in 32 1 7 | ; 
Mr.Jo Walker. Keneriog — 7 418 1118 3209 330 4053 35116 4 als 426 31]7 208 2213 40/20 31 
Mr. J. Hampſon, Leigh, Lancaſhire 7 11 1809 ole 4210 4913 38 16 21 5 gf6 66 55% 448 415 3421 15 
2 2 Frith f ſeveral. other calculations ſent 8 of which theſe are the moſt correct. | Peay 5 
© 
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Neve Queſtions. 


I. a 325, by Mr. T. Cowper of Wellingborough 


Near Albion's center, in Northamptonſhire, : 
Where bleating flocks: on every {ide appear, 
Stands * Wellingborough, 'f known-to ancient kings, 
For mineral. waters, and ſalubrious ſprings ; 

Here wholeſome air, and a rich ſoil is foun 

With crops luxuriant here the fields abound. 

The ſouth-eaſt ſide the river Nen glides chrough, 
And ſpires beyond admiring travellers vier: 

Three neighbouring ones, which T ſhall f here diſcloſe, 
Shaded my cottage, as bright Phebus roſe. | 
Strait from my houſe, next Higham, o'er the plains, 

I meaſured twenty-four of Gunter's chains; 
Where at ſun- riſe, on the ſolſtitial 5 

Ircheſter ſpire obſcures the ſolar ra 
On February leventh, the riſing ſu un diſplay' 3 
On the ſame ſpot, a view of Ruſhden's ſhade. | 

If lines from Ruſhden,. and from hence be drawn, 
They will at Higham a * angle form. i 
Each fpire's true diſtance from my houſe explore. 
Counting refraction minutes 9 | 

* Lat. 539 20ʃ. 

+. For the red wells, whoſe famous . waters it's ſaid were 
conducive to the conception of wag Charles II. when king Charles I... 
and his royal conſort the queen viſited there ; when there was great 
reſort of nobility to drink the waters, as there is of the country 
inhabitants at this day. 


With Ircheſter, the neareſt, on Jan. the 6th, Ruſhden, the 


remoteſt, on Feb. the 14th, and wich Higham Ferrars on March 
the 1 3th, the center of the ſun; at * 3 in a W line 
at 3 | 


— 


H. Quss Tron 326, by. Mr. Chriſt. Maſon, A 
the Right Hon. the Earl of Norten ä 


Suppoſe the radius of our earthly ſphere: 5x1 £9683 1 
To be four thouſand miles, or very near; 2 x oft Þ 
Then fit materials let us next renn. 8 
To build a pendant caſtle in the _ 5 
Rais d to ſuch height, a ball let go from thence; 
In falling takes tht: w_ 128 Ties from hence FO 
| — 2 


4 
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Tngenious artiſts, tell me what degree 
The ball's velocity at ground will be? 
The different gravities next make appear, 
eee the ball below, and in the air? 

f at the caſtle we ſuppoſe an eye, 
How far can that the diſtant ſurface ſpy? 


III. QuzsTion 327, by Mr. W. Jepſon of Lincoln, 


Required two general theorems, with their inveſtigation 

to determine the __ tiiangle, and kaſt cone, that will 

- Circumfcribe any ſegment of an ellipſis, and fruſtum of a 
ſpheroid, when the dividing ordinate is parallel, and in any 


given ratio to the conjugate. axis? 


IV. QuesrT10n 328, by the Rev. Mr. Baker of Stickney, 
Ms L incolnſhii e. 


To what height will an exhalation afcend, whoſe f. cific 


- gravity is, at the earth's “ ſurface, equal to half that of 
common air, but decreaſes in the ſubtriplicate ratio of the 
ſpaces aſcended ? | 
Fluxonirnſis ſays it muſt be a mile, or ſome diſtance from the 
ſurface, to make it conſiſtent. | 


V. Quesrronw 329, fy Mr. ] Powle of Salop. 
Three 1pheres of braſs in contact, whoſe diameters are 

S, q, and 10 inches reſpectively, ſupport a fourth ſphere, 
weighing 12 pounds; what quantity of weight does each 

ſupporting ſphere ſuſtain ? | | 


VI. Quss Trion 330, by Upnorenſis. 


To determine the path which a philoſopher muſt deſcribe, 
paſling between two fires, at d diſtance from each other, 
and one fire 7 times as big as the other, fo as to feel the 
leaſt heat poſhble? _ | 


VI. Qunzr10N 331, h Mr. Chrilt. Maſon. 


There are two bridges over two different channels, having 
flood-gates underneath them; one has four gates, each 4 feet 
2 inches wide; the other has two, each 3 feet 9 inches wide; 

there is 100 l. a year paid as water-fcot by lands which theſe 


channels help to drain: A mean depth of 45 inches was taken 
at the greater bridge, and 24 inches at the leſſer; the beds 
of both channels are ſuppoſed to incline alike in their. level; 

gs bo or 


180, 


% 
* 4 * "xe 
” 
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or declivity; what part of the 100 l. muſt be allotted to each 
channel, according to the proportion of water which the ß, 
relpectively diſcharge at the aforeſaid depths? | 


VIII. QuesrTIoN 2344 by Mr. Powle. 


Xx 


n equation of a. curve is expreſſed by y = 
An equatio rve is expreſſed by: y e 


(where * is the hyper. log. of x) :. Required an expreſſion of 
its area in finite terms? 44, 


IX. QuzsT10n 333, by the Rev. Mr. Baker. 
What is the content of a caſk, whoſe head and bung dia- 
meters are zo and 40 inches reſpectively, ſuppoſed to be 
formed by the. caſſinian ellipſe revolving on its principal axe, 
vhieh is juſt four - thirds of the caſk's length? 28 


N. QussTriox 334, by Dictator Roffenſis. 


Three Iriſh evidences, namely, a pedant, a prieſt, and an 
alderman, offer their attendance to the plaintiff's attorney, 
on a trial at Weſtminſter-hall, for the reward of half a 
bogſhead of wine; the pedant can drink it out by. himſelf in 
12 days, the priett in 10, and the alderman in 15, when the 
days are 12 hours long: Quere, in what time can the pe- 
dant, prieſt, and alderman drifik out the whole, drinking 
together, when the days are 10 hours long? And what will. 744 
be each evidence's-ſhare ? | 5 


XI, Quss Trion 335, by Maſter Dickey. 


If ro packs of cards and 3 packs of knaves are of equal 


value with 9 packs of knaves and 4 packs of cards, what will 


be the value of one pack of knaves? 


The Pk12E Qussriox, by Mr. Turner / Brumpton,, 
: near Rocheſter. N 


Three towns, A, B, C, at which make no wonder, 
Seven, eight, and ten miles are exactly aſunder; 
A thouſand good people in A live alert, 5 
In B and C two and three thouſand expert; 
| Religiouſly bent, muſt on Whitfield attend, e 
And wou'd chuſe him a place, a la mode, for that end; 
Where muſt he hold forth, that, in preaching to thoſe, 
All walking to hear him ſhall wear out leaſt hoe? 
vs D d 3 85 Dubftions: 


30 | LADIES“ Dranies, [Heath] 1751. 


1 2 
— po 


Oy 
— 1 1 5 5 * 1 6 
83 
— 


© % 
Dueftions anſwered. 


I. Qurs rio 325 anſwered by the Propoſer. 


1 J. R, and H repreſent the ſituation of the ſpires, 
Ircheſter, Ruſhden, and Hig am; and /, B, the places 
of obſervation at Wellingborough, and next it 
and Higham. The declination of © on 6th of // R 
Jan. laſt at riſing was 204 S. with which the RY 
complement of lat. of Wellingborough 37 400, 
and O's zenith diſtance 90 34“, I find (per 
ſpherics) the oppoſite angle, or O's azimuth 
from V. when his center appears in the ho- 
rizon = 12427“. In like manner, the ©'s 
apparent azimuth from N. at riſing, Feb. x4th B 
= 104? 29', the difference of theſe 19 58” = 
£ I R. The O's apparent amplitude March 
'x3th was 39 7' N. Therefore the ( RWH = 
179 36/, Sun's apparent amplitude on the winter ſolſtice is 
. 399 44', and on the x2th of Feb. 15® f;“ S. Conſequently, 
tie £ IBH= 42? 5 and ZRB H=19® o; from whence, 
with the meaſured diſtance BW [by lain trigonometry) I 
is found = 2 miles, 1 furl. 29 pol. MR = 3m. 74. 39p. and 
AS zm. 6f. 19 p. required. | 


Mr. William Sutton“? Anfwer to the ſame. 


The viſible amplitudes of the ſun, at riſing, viz. 
Dec. roth 39“ 45/ From whence the diff. of * 
Jan. 6th 34 25 (South tudes from Jan, 6th to Feb. 14th = 
Feb. 11th 15 48 208 = Z NJ. And the ſuin 
Feb. 14th 13 57 of amplitudes from Feb. 14th to 
Mar. 13th 3 18 north. Marchzzth=4 RW HT 5“. 
Alſo diff. amplitudes in the right line from Wellingbo— 
gas 8 between Dec. roth and Feb. 11th = 23® 57 
= . "4, Gig f | 
The diff. between Feb. rith and rath is BN Ng 517, 
from whence the ( HBR=19%6', (BI S 59 z&, and 
epnſequengty I Sam. 1f. 25 p. VRS z m. of. 13 p. VH 
11 | | | 51 
The ſame was curiouſly anſwered by Mr, V. Bevil, Mr. 
Roger Widger, and others. . Es ; 
bond | II. QuEs- 


be 
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jo. 48. 


. os anſwered by Mr, Chr, T 
. #he propeſer. | 


To find the height / the caſtle. Let æ ſeconds required, 
ather in the acceleration of a body 
or velocity of ſound propagated ;. 4 | _— 
2 16rs feet = acceleration of a | ; 
body the firſt ſecond, © = 1142 feet 
the diſtance moved: over by ſound. 
in a ſecond, 


Then, bxx =cx= caſtle's height, 
N er queſtion. Hencex = 5 = 7r 
ſconds, and the degree of — 
101. 


7 To find the proportion of gravity. 
let GB = r = 4000 miles = radius 


LO 


(3 


, rr : - # 9 
ren, CA, then rr: 1:2 got —» being in a reci- 


procal proportion, If the weight upon the earth be unity, 
tze fame weight at the caltle wil be 99 or as 100 to 99 | 


; nearly, 

18 

V. Laſtiy, to find the viſual, or r tan ent line AM. B 36 E. 3, 5 
„ ind 47 E. 1, AC. — CH M. Hence 4 350 | 


7 Mails and 1745 yards. | 
d Mr. T. Cowper elegantly ſolved the ſame. 


Anſwered by Mr. Roger Widger of Plymouth. 
5 Put a = 1143 feet ſound moves per ſecond, 5 = 16rx feet 
| deſcended by a heavy body in a ſecond, x = diſt. of N i 


a Wattle from the earth's ſurface, Then, b:1::x: 7 = 
o | 


ſquare time of the falling body. As a 1 :: x: = = time 


of _ returning, whence ve ＋ - per queſt, Ya 4 


x ln &c. tet} the el following as in | the | 


above 2 obs: 


Mr. N n Bevil of Hargfwell has calculated the 190 
in the 1 manner. 


\ 
, * 


" Ig obs yg 
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III „Quzs TION 327 anſwered by the propeſer Mr, J epſon, 


Let 4B = 2a, CD 241. 60 (which b the data will 
always be a known quantity) e, HI : 
= 25, G or Gv=x, 0 OP ed 2X +— 3 7 
"+ c. Then, by the properties of the | 
figure, VO: AO :: AQ : FO, viz 


| x N 
DS = - 
and, by che properties of. an gelingt 18, 


| . b 4 aa ti 42 . 
as 6 4 e x Ec 
aa 


2 SE Fs, therefore EF 


. 


by — 


#6 e 
— — wh! - Ag, << 
Ie x c by ſim As, —— 


2 X ba EE s == _—_— but 
xy is a minimum by the queſtion, bx af = 


xc — 


x4 
xx 2 T- 44 
is 2 * à Æ GC ＋ 4c*x3Ix = ar = O, 12 ＋ $0x+ 


9 24 ＋ — = = the theorem for finding the leaſt tri- 
angle. 


or is alſo aminimum, which in fluxions 


5 b* dx% 1 
Again, let 4 = 1 1416 9 * | or 
K a : 3 K =c i, — 22 a 
3 
— - 15 a minimum. In fluxions x*x K 4cx3x+ 


x = \* _—_ 
3c x2? * — zl xt; = 2 7.x Acx 3c — 32 = o, 
or x* ex 34 — zer, whence x 3a 4e * Tac, 


the theorem for finding the lealt « cone. 
„ | n 


4 15 
4 KA 


I75T, 
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This gentleman informs us that ſeveral uſeful corollaries 
may be drawn from the above general theorems, which he 
2 will promiſed to communicate for public benefit. And as we find 

= exceedingly well qualified, we ſhall diſtinguiſh his per- 
formances, with a due regard had to them, And we hope 
no ingenious contributor will take offence at our preferring 
what excels in this Diary, as it is the only means of im- 
provement. | 


The ſame Queſtion anſwered by Mr. William Bevil. 


The ratio of the dividing ordinate to the conjugate being 
given, their diſtance from each other is — — found, which 
diſtance call d, and let a = ſemi-tranſverſe, 6 = ſemi- 
conjugate of that ellipſis, and x O. Then, per conics, 


| aa ad aa 
1147345 2 OF, ent F. . FF, 


aa bb 3 E Fs, xx - 22 


e: 53 :: 22 .,: — XxX aa 
xx a | | 
oof 1 vEEIa nad: LED He 
E #2 7 , 
_ * — — * : 
but then Z=©— x VX xXx — aa = area A HV [or I To, | 


which is a minimum; ſquared and put into fluxions, 4x x + 
wy 12dx?x + 12d* xx + 4d*x Xx XX —aa—2xx x XK A4“ 

= c. By reduction; xx dæ = 2aa, whence - 
as %% + dd = 2. a theorem for the leaſt triangle. 


5 


Now put 2618 c, then ===; 
„ 9 xx — 4 


„ xx — aa X 4330 


| + 
=the cone's ſolidity, which, or - — is a minimum. 
| xx - A4 ; 
In fluxions, and reduced, xx X 2dzx = zaa, whence x = 
Y;zaa+dd & d, a theorem for the leaſt cone. | 


IV. QuesTion 328 anſwered by the propoſer, the Rev. 
| 7 Mr. Baker, only). 


Put 7. = 4000 miles = earth's radius, — c, ſpace 


| a * 1760 
nucended = x, air's denſity at the earth's * d. Then, 
| | per 
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Nr queſtion, that 7 the vapour there will be = 44. Au 
* . 17 :: id : — = its denſity at æ height. But fro Par 


1 TI 1. 9 | 

Page g6th of Mr. Emerſon's unions, we have d * numbe 

belonging to thi . a l; 

T ging to this log. — Tes 7 2 reduced, ac ah 

| 4 BK un 2 
cording to the na: | ; eee thr MAIN 

g to the nature of logarithms, gives Peg -s e 


L 4, whence, by a table of logarithms, x 2 5*763 miles, th 
height required. X78 


V. QuesT10N 329 anſwered'by Mr. Widger. 20 


For want of room for the proceſs,. we only inſert thy ch. 
2 6˙0614) pounds ſup-C 8Þ | 160 

numbers, viz. 4 3*2696 ported by the J 9 inch. diameter ite 
= 8 (2˙669 J globe of 10 

Mr. Pole, the propoſer, did not ſend us his ſolution, ate 

he propoſed, . 8 


VI. Quss riox 330 anſwered by Waltonienſis. rea 


Let F be the greater fire, 7 times bigger than the leſſer . B 
d = F,, their diſtance. | 
At any diſtance, draw AB parallel to 
F, then, ſince the philoſopher muſt paſs 
every line AB, we have only to find that 
rap therein, at which if he ſtood ſtill 

e ſhould feel the leaſt heat poſhble from 
both the fires. Suppoſe P to be that point, 
and drawing PFE; call FD, x; 

7 5 
5. 1 then K* +59. + 4— x}? +7 
expreſling the heat of both fires, muſt be a minimum, y being 
| een: or ſome conſtant quantity, while x is variable, the 
#3 made S o will always ſhew the relation betwixt ; 
and y. 


The fluxion of this expreſſion, when y = o, is DH +8 - 


33 wherex = ; whence - is the 


— 1+ mT 1 r 
philoſopher's diſtance from the leaſt fire, directly boi 


oth 


4 * - 
a > 
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th fires, moving along the curve Pp, to be roaſted an both 
es alike, Mr. Powle's ſolution gives the fame; the heat 
nitted being directly as the two hires, and inverſly as the 
fro bares of their diſtance. | 


Mr. Sutton and Mr. Bevil ſent us their ſolutions. 


N. B. The point-p-being found for the vertex of the curve, 
xd Fp and /p being in a given ratio to each other, if any 
her diſtances from the curve to the greater or leſſer fires, 

Fand P/, be ſuppoſed in the fame ratio, the path of the 
I. S8 Pre will be a circle, as obſerved by Fluxionenſis. 


VII. QuzesT10Nn%331 anſwered by Britannicus. 


4 200 inches, the breadth of the greater channel by 45 its 
| epth = gooo ſquare inches the area of the ſection; and go 
ct thches the breadth of the leſſer channel, by 24 its breadth = 
: ;60 ſquare-inches the area of its ſection; the velocity of 
neterWater moving along each channel is as the {quare roots of its 
epth, reſpectively, viz. as 4/45 =+6'708 and 4/24 2 4˙89 
n, aW'c; therefore gooo x 6508 and 2160 * 4˙899, or 60372 . 
o582 the momenta, are nearly as the water reſpectively 
lülcharged by each channel, in the ſame time; therefore the 


. reater channel pays 851. 1s. 8d. 48812, and the leſſer 141. 
x 13s. 3d. 43344, required. 

ener . B. Greater 4 881. 138. \ are the propoſer's numb. 

Leſſer 5 Bridge 11 7 neck ſeat no proceſs. 

A 100 0 6 
Our ingenious friend Mr. Hulſe, correſponding with the 

propoſer, has ſent us 881. 14s. and 111. 6s, nearly, for each 

>\pidge to pay; correcting the propoſer's numbers. 


B VIII. Quksriox 332 anſuered by Newtonienſis. 
37 ny 

being Since y 3 therefore yx = Ax , and fluent 
the HVrrrxr rr 


ixt yx = XV + xx — , whence (p. 58 Emerſon's Flux.) 


Are = L X: 
| ok, * XY Fr+xXX 4 Ir+xx 
— ep S | 
ds = y/rr + xx + fluent — ; and fluent 
| | XyY/rr+xx 


rx 


B TZ. © 2=4/20* Abr, 


tuting the 


— 
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FA - v9 14 24 4 
$292 o& © 2b ff " rrs 


«# : * 


| 5 =L 
* 5 ur Tr | * 


= * 4 A * Therefore the * of — = 
5 6 Vrr 8 ** 


= rr L304 x, log r 


. 
N. B. There is no more difficulty where ſurds are con- 


| cerned, the proceſs being the ſame as in ſimple quantities. 


Mr. Powle ſends X — 1 Vfl + 2'30257 x log, 


r rr +xx 
—— ea.“ ER 


I 4 Queer: on 1 anfecered by the Propoſer oniy. 


Let F «fo be the foci of the gener. ellipſe, BG =#, C E= b, 
$0 31 1416=p, AFx DF 


=r, v, 2 BF 
=x, BCS). Then, b the | 
figure, v —2* = E 


and Avr +455; and, be- 
cauſe FGxGf=AFxDF, | 
and x? * = FCO, alſo: 
22 Ur +55 = = GF+, by | | 
elliptic property; therefore 88 259 


7 ji N22 TA +352 = 


8 72. Hence = = Vr ＋4Z2 82 Ir 4277 — — 
22 * x2, is the equation of the curve. But when =, 


then, per — * +2 =n#v, un 2. And ſublti- 

above values of r, x, y, and , in the ſaid equation, 

we get, by reduction, v2 + A — 55 Derr 
22 — 

— 4 * 

1 „ which laſt value is the true, becauſe v. cannot be 

ſs than 5. Hence we have r= 742 '08365, 2 =18*4955; and 

| by 


whence, i in a the preſent caſe, v = 12148, or 


— 


** 


—_— * 2 * \. - ne 


* Mr. Pow le s fluent is right, and Newtonienſis s would be the 


ſame if the latter part of it were drawn into 72 as it * 


4 


—— 1 
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log. by ſubſtitut. for the known quamtitiesy® =4/4* +bx+c* x? 
: —d er xl. Wherefore py*x V PIX + c*x* 
-& - Ap — ex * — p the fluxicn of ſolidity between 


ö ; 7 and. F; whoſe fluent, when properly corrected, is - _ TY 


2:8 | 
; Ve 17 2 — 7.0 2 eum üs, 

* de ee N ** — dps — 70/9 Pac?” 

which, when x = BF, will be "$445 *O81 Fa inches. Again, 
putting x = FH, y= | H K. and proceeding as before, we 
get fy r r Ae x3 — dps + c * * 
the fluxion of the ſolidity between F and C, which differs from 
the other fluxion in nothing but the ſi 8s, conſequentl y its 


. correct fluent i is diſcovered to 277 282 * _ 2 eee | 


— 45 2 3 
25, E * — 


eee e . eee 
ä = 22116˙20j54 when x SEP? "Tfence, the content of 1 the 


N ale 193568 

—9 whole FARM: in { wine . gallons 2 1255 5 2 F. 2 

Fg r dermalen 334 anſwered 3 Mr. Steph. Hodges / 
3 re. 


The proportion of the quantities of wine oak by the 
2 — bedant, prieſt, and alderman, in the ſame time, are as t; 172, 
— , s, whoſe ſum = 3. Then ſay, inverſely, as 1: la :: 324 
bſti⸗ days = 48 hours when the days are xa hours long = 4 days. 


tion, Is hours when the days are but ro hour s. AN 

1 By direct proportion, Tags) 35 19901367 3 5G HATS. auf Lau 

i J. £ K 24 r l R : 1 
gall 5 3 gall. e 1 

3, or * 9 pedant's 

a As 3; 8 5 2 248 F prieſtts lib wance: 

FE the > 12 — aldermans 7) 

n 2 ee en ee ; 

| and 9" 5 i 

by 


Mr. be Cond per of WWoliiaghar 8 ad this Pr 5 
in the ſame ——ä— and axtiſ 22 rr r ud _ Deb, 
Irchard, 'of Moe in A 75 


* 4 bs 74 +47 Ws TY non Be F343 1 
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— 


/ 
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6 SHORE © ©; Mgt e "OY 
phooatmerone OF == — by the table is = Na lag; | 
FT Vi rr 8 . 
r rr +xx 3 — 
E 9 . Therefore the fluent f = - 
x _ . AMTrr + xx 2 


= 2˙3024 rr Fax 
— a rr PX — — — lo _ ——— 
. . I r * 


N. B. There is no more difficulty where ſurds are con- A 


' cerned, the proceſs being the ſame as in ſimple quantities. 7 


Mr. Pole ſends X —1,4/rr TIA + 2˙3025 7 * log. 
* 1 
8 


= area.“ | (7: 


IX. QuesT1 on 333 anſwered by the Propoſer oniy. 39 


Let F, f, be the foci of bo gener. ellipſe, Z G, CE =, FY 


=#, 31416 =P, AF x 
A . fc =3, 833 


=x, BC=y. Then, by the „ 24 
figure, vi - 2 EFA #1: * . 2 
b2 ＋ Z, zg - 462, ; * 25 
and r =Zv* +462; and, be- ©] "#1 js WI 
cauſe FG x G = AF DF, | > T 2 

and x* ＋ 7 = re, alſo * * 1 
2 T T =GF*, by = 1 
elliptic property; therefore 7 p39 

$3 T x22+al! +5? = LE Wn - 


12. Hence y* = ＋ 42% ＋ SI ＋ 4Z2 3 —22* — bed 
22 * — *, is the equation of the curve. But when y = +, M 
then, per queſt. x +2 , * = 2. And ſublti- N day 
tuting the above values of 7, x, y, and >, in the ſaid equation, Ie h 


: 52 — 112 þÞ nm 242 55 
we get, by reduction, v + —— 7 = 3 1 
54 — bh: þ* . ; 

3 whence, in the preſent caſe, v = 12˙148, or Rs 
2329267, which laſt value is the true, becauſe v cannot be 
leſs than b. Hence we have 7 =742'08365, 2 =18*4955: and 
h | | 9355 by 

| „ M 

— — — — n th 


* Mr. Powle's fluent is right, and Newtonienſis's would be the 
ſame if the latter part of it were drawn into 72 as it ought. 


\ 


* 


751 
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log. by ſubſtitut. for the known quantities y* =4/a* bx + 77 
gen Wherefore py*x =px4/a* +bx + c*x* 
22 dp — * — px*x = the fluxicn of ſolidity between 


; 4undF; whoſe fluent, when properly corrected, is bas 


eee IR 


con- S D 


"Zac +Þ dps les. — 
which, when x = BF, will be 5445 9815 inches. Again, 


log. putting x = FH, y= H K, and proceeding as before, we 
get 2 N V — bx Cx? — dpx + cpxx— * K 
the fluxion of the ſolidity between Fand C, which differs from 
the other fluxion in nothing but the ſigns, conſequently its 
. correct fluent i is diſcovered to bet co FRF UTER 
=b ahp 4. Src 
, — — rr 4985 i * hyp. log. 
I ny ann ron E Leb = Bok 
\ = 22116*2054 when x = CF. Ilence, the content of the 
| : ale 194347 58 5" 3 
tn whole ck in Lebe ; Mer 23863378 2E. L. 


4 X. duet 334 * by Mr. Steph. Hodges . 
Wellingborough. 


The proportion of che quantities of wine drank by the 
2 — Ledant, prieſt, and alderman, in the ſame time, are as 1, 12, 
= 8, whoſe Jum = 3. Then ſay, inverſely, as x: 12 :: 344 
biti- days = 48 hours when the days are 12 hours ler = 4 days. 
tion, Js hours when the days are but ro hours. ; 


pe. By direct proportion, ſay, 
gall. x - gall... 
72 1 7," Cuts edits s 
2 i, cr e Ps 35 1 
Az 32113 Ia 12'6 > prieſt's a ow-ance. 

t be 415,50, C84 84, ' alderman's | 

15 gs VI 217 f ; 

| Mr. * Comper of Wlliugtorengh red chis queſtion. 


in the ſame conciſe and artiſicial manner, as 75 Mr. Joſeph: 
orchard, "of Goſports in Manpfoire: 


SF eilen! 


Diary Math. vol. 3 | E S 1 The 
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The ſame anſwered by Mr. Will. Smith, a Churchdown, 
wet nnd near Gloucelter, ny 


Put x = time they will all drink it in? 12% 12 = 144 = 3 
2 * 10= 120 = 4, 12 15 h, w half the hogſhead. 


n „„ ; wx 
Say. CoWe: Wael d:witxt ; h: : S 
wx ax 


| the ſeveral ſhares collected = = + — = u. 


1 
bd 
Whine 1 * Fs 137 © 48 hours when the day is 12 
hours = 4 days 8 hours when the day is 10 hours. 
5 gall. "0 =. | EN 


; Cr) pedant's © (10% 5 
Hence 4 #5 prieſt's Share 3 1246 > as above. | 


( 56 ) alderman's ) "Of ff Þ PEEL | 
Mr. William Dod, of Brampton, in Cumberland, ſolved t 
the ſame, exactly to the truth, and ſo did ſeveral others. 


XI. QuesT10N 335 ax/wered by Maſter Billy Branch, ( 
7 | ff Rocheſter, 1 


if 10 p. cards + 3 p. knaves = 9 p. knaves + 4. p. cards. 
Then, by reduction, 6. packs of knaves is of equal value with 
6 packs of cards; whence the value of a pack of knaves is 


only a pack of cards. l 
The Prize QusT1ON anſwered by Newtonienſis. 
Let A, B, C, be the three towns, D the place of meeting 
ſought; and. ſuppoſe any of the diſtances 
26 1 to be given, and with the radius A of 
1D, deſcribe the circular arch G Da H, = 
ard let EO H be a tangent at D; draw Tx 5 
ADm, and take Dun 2 mall, and | 
draw the lines BD, Bu, CD, Cu, and D. 
with the radii Þ u, (u. deſcribe the ſmall _ /- * 
ares ue, nf; then De is the increment of 3. the 
BD, and Df the decrement of. ' ſur 


Let Dx, CDS, De, and” - 
a, U, c, three given numbers 2, 3, 4, in 23 7 
oportion as per queſtion, (400 people | 
Ivo: in the town , as the author informs me, inſtead of 
x000 the printed number) ſo that ax + by + cz may be 3 
r 5 ö : 7 «t minimum, 


1. 


ed 


h, 


ds. 
ith 
| 1s 


ing 
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minimum. Then, ſince z is ſuppoſed conſtant, we have 
ax + by=0, and ax =—by, or x: —y:: 5: a. In the 
two right-angled triangles Dne, Dif, whoſe common hy- 


othenuſe is Dx itis as De(x Df (-y 2 8. Due :s. Du, 
77 but 9 7375 and £ Dnf = 


"Df © or C, Whence 3. 25 8. mDC : 2 5: a, 


og 5: 2 = s. BD m 
an an 


After 6s 148 manner it may be proved, that if y be ſop⸗ 
s CDm 8. CDB- 
4 


poſed conſtant, = ; „ When ax 2 by 


s CDm _s. BD wn —3CDB There: 
a 6 WL 


+c2 is a min. 


fore, if s. CDm = v, then = s. B Dm, and < 7 2 


. CDm + B Dm their ſum. Therefore the. prend 0 comes 
to this, m the 8 awhoſe ſine is v, and . BDm 


whoſe fine is - ” v, 2 that < v may be the fine of the ſum 


CDm + BDm. And £ D is eally found by Ms. 
Heath's method in the Diary 1738. 


N. B. ZC Dm is nearly 299. 


Now, all the parts of A 4BC being given, en with 
me angles at D, all the diſtances 4 D, B are eaſily 
found, viz. AD = = eon, CD < = 7'64. (See 
Ronayne, prob. 11 p. 363.) . 


The ſame anſwered by Waltonienſis. 


* 4 repreſent the three towns, and let the number: 
of people in A be @ = 4009, (correct- | 

Ing the printed number); in B, 5 = 
zoco; in C, c = 3000, 

P the place of - meeting ſought. 
Draw 4P, BP, CP, and — the 
rad, IP, on the center A, deſcribe 
the arc Bg. A point being now / 
ſuppoſed to move along the ſaid arc, _ 
lines drawn to it from B and C will 
be continually variable. Let the point 
have moved from P to p, over the 
indefinitely ſmall arc Pp, draw Bp, Cp, ind with the radii 
Bp, Cp, deſcribe the ſmall arcs Pm, pn. 

E e 2 | Then 
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Then b times B plus c times CP be- | 
ing a minimum, # times up, the incre- © 
ment of BP, will be cqual to c tunes 
Pn, the decrement of CP; therefore, 
the right-angled triangles Pr, APs, 
made by letting fall the perpendiculars 
, As, being reſpectively ſimilar to the 
mall right-angled triangles Pyn, þ Po, 
the line of the 2 AJ Pr, or C Pd, will | 
be to that of (AP., or B Pd, as b to c. 2 
In like manner it is proved, that the ſine 2 6 
of CCP. is to that of ( CPd, as à to | 
5. Whence it follows, that if a A EFG be conſtructed, 
Whoſe ſides FG, EF, aud EG, areas a, l, ard c reſpec- 
tively, and two circular arcs deſcribed without AAC, 
one upon the ſide BC, capable of the (E, and the other 
upon AC, capable of the CC, the ſupplement of thoſe arcs, 
when completed into circles, will interfect each other at the 
point P ſought: And AP will be found = 27596 miles, B 
= $009, CP = 57:6ag» L, E. F. TOTAL 8 


COROLLARY. If a, b, and c be equal, then two fegments 
of circles deſcribed within the A 4 BC, on any tuo ſcales, 
each capable of an angle of x209, will interſect at the point 
required, according to Mr. Simpſon's new doctrine and ap- 
plication of Fluxions, p. 26 and 27. He has inſerted and 
{olved this our queſtion at p. 505 of his doctrine aforeſuid. 


Mr. V. Jepſon ſent his ſolution, which, with Dr. Quihuss 
and two or three more were all the ſolutions we received. 


The Prize of 12 Diaries was won by Newtonienſis, and 


that 8 by Dr. Quibus. 


be Eclipſes calculated for 1751, by 
Mr. William Sutton. 


There will happen four eelipſes, two of the ſun, and two 
of the moon, in the following order: The times and ap- 
pearances of the viſible ones according to the meridian of 
JJ | 

1. The ſun eclipſed on Wen? May 14th, at 43 minute! 
in the morning, apparent time of conjunction in the moos 


orbit; will be central and total to the eaſtern parts of Ali 
bounding on America; but inviſible at London, or to an 
part of Europe. | 


+ VV; 


1 


The 


— + -+ 


75. 
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2. The moon eclipſed n May W at one in Ab 
morning. 5 
h. m. 5 
Beginning 28th May 11 44 P. M. apparent time. 


Middle 29h — 1 26 A. M. 
Digits eclipſed | on the 
1 ut, : | won ide 10% 47. 
Duration — .— 3 24 F 
A, Beg. Mid. End Dur. Dig. 
Calculated by h. m. h. m. h. m. fag 5 ; 
N London 12 212 3] 3 44 | 
Mr. Randles, 4 Barbadoes 8 28,10 1011 5105 230 3% 
| Wem, Shropſh. 12 11 1 53 3 34 
Mr. Hulſe, — 2 28 1 o 3 326 40 | 
London 11 38 38 3 1753 180 2: 
Ar. Co per, e 4 36 1 35 3 144 5 4 


3. Sun eclipſed on thurſday November th, at 37 minutes 
in the morning, equal time of conjunction in the moon's 
orbit; inviſible at London, but will be a central celiple: to 
ſome parts of the globe. 


4. The moon eclipſed on E November 21ſt, at 9h. 
45m. equal time. 


m. 
e — 8 267 apparent time. 
kette oppoſi. - i n. the north fide 
End — 11 10 
Duration — 224 1 
SMP er 
Calculated by SAS" h. m. h. — F n 
| LO 1 A 30 9 52141 rh 
| ) Peteriburg Gir2 28 1 5c 13 
Mr. Randles, Liſbon, * 53] 9 T5119 37% 44 21 
Wem, Shropſh.| 8 20 9 42 11 4 
Mr. Hulſe, Cheſter | 8 20| 9 4811 16 56j3 4 
Mr. Cowper, Wellingborough| 8 13 | 9 3610 59 ½ 46 38 


With others, which for want of room we are obliged 
ro omit. 


— 
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L New Weſtions. 
4. Qurorion 397 5 Mr. T. Cowper of Welling Cen 


borqugh, Surveyor, ae 

: g | bou 
The latitude explore, | 2 

Aud time laſt winter, when | fre 

Day broke exact at four, ' | the 

And the fun roie atten: - : | nun, 

| . man 

II. I Gerte- 338, by Mr. William Leighton, BE 
VI. 


Two perſons, A and B, playing at haves; A wins fron 
B a certain number of guineas, conſiſting of three places 
whoſe digits are in arithmetical progreſſion, in ſuch manner, 
that, if che number of guineas be divided by the ſum of their 
digits, the quotient will be 48; and, if from the ſaid num- 
ber of guineas you take 198, the digits will be inverted: 
Qere the number of guiacas won ? | | 


III. Qoz 110% 339. by Mr. William Bevil. 5 dias 


From what height mutt a ball of 4 ounces weight fall, vii 
Have 49180 pounds force, on an. inclining r whole ang]: 
of incidence] is 1 FE 1 


A 
Ww. UESTION. 340, by Mr. "Davis, Trac ger of th tric 
=; "ol che matter, at- Painſwick, Glouceiter thire, gon: 
into 
In latitude of "4 BY zeight, 3 pon 
A monument ſtood tall and ftraight,, .,.. era 
Which ſiniſh'd was o'rh' firſt of June, ' the | 
At five o'clock th afternoon; POR 
When,-by reed trials made, 
The length of irs extended ſhade / 
„„ Wap found. in ratio to its — 
„ As ninety-two to twenty eig T 


And, where its baſe with earch did j join, he 
An angle torm'd of ninety-nine? 
What was the Julian period then? 
If 't was erected ſince, and when? 
Or, if beſore erected found, If 
How many years have fince gone round? 211, 


8 * 1 ® 7 | Quzs 
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V. Quss Trios 341, by Mr. Bevil. 


Two men bought an equal number of ſheep, and it being 
demaanded of them what they gave a- piece tor each parcel; 
i. was anſwered, that if the number of ſhecp cach of us 

bought be ſeverally multiplied by 7 and 25 49 being re- 
edtircly added to and ſubtracted from each product, both 
the ſum ar remainder will be equa] to the fquare of tha 
number of ialllings given tor each reſpective parcel: How 
many theep did each perioa buy? And what did cach parcet 


colt? 
923 4 4 6 2 #. . 4 8 
on. QUeST10N 342, by Mr. Steph. Hodges, Ihe younger. 
— In an exciſeman's round. 5 
het An oblong ciſtern's tourd, 


mg, The ſum of one {ide and one end being given, 
* With diag'nal below, 


ed: The contents you're to ſhow, - 
Whoſe breadth's to the depth twenty-five 1s to ſeven. 
1 2 inches = the ſum of one fide aud one end. 60 = the 
diagonal. 1 | 


„un. Quks Tiox 343, by Mr. John Randle, Wem, 
185 in Shropfhi re. 
| A gentleman has a piece of ground in form of a geome- 
the WM trical ſquare, the difference berween- whole ſides and dia- 
gonal is 10 poles ; he would convert two-thirds of the area 
into a garden of an octagonal form, but would have a £fh- 
pond at the center of the gyrden, in the form,of an equila- 

teral triangle, whoſe area mult be equal five poles. Require 

the 1 of each fide of the garden, and of cach ſide of th 

pond? 1 birvds #4 tee 8 „ ar Ret ah 


VIII. QuesTiON 344» by Upnorenlis,., 1 
To deterinide the ſides of the leaſt right-angled:triangle in 
vhole numbers, whoſe legs are in proportion as 3 to 1x? 


IX, QuzsTIO# 365, by gporerotormuPrutace* 


If a bookſeller buys a copy. for 27]. pays 21 J. for paper, 
21], for printing 500 impreſſions, and 101. for advertiſements 


ES and 


> S. 


2 
4 
4 
4 
f 
41 
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other contingent expences, amounting in all to 23 l. and ſells 
100 books yearly of the hiſtory, at 58. each: What is his 
-_w_ per cent. allowing compound intereſt, tor the time he 
ies out of his money? 5 


The Prize Qugs Trion, by Mr. T. Cow per, of Wel. 


lingborough, Survcyor.“ 


Admit the moon, on the 17th of February, 1750, roſe four 
minutes ſooner in the latitude 5132“ north, than in the 
latitude 52“ 20 north, and was obſerved to come upon the 
meridian in the former latitude on the ſame morning 42 
minutes after four, and the preceding morning 54 minutes 
after three; from whence her longitude and latitude at riſing, 
in the latitude of 51 32“, are required? 185 | 


j 762; 
 Queftions anſwered. 


| I. QuesT10N 337 anſwered by Mr. T. Cowper, the 
Be. propoſer. | 


UT a = fine ©'s aſcenſional difference, 60; b = ſine hour 
1 from 6, at day-break, or 30%; d4= fine O's depreſſion 
at 18*; and x and y the fine and coſine of the latitude : alſo 
. and v the fine and coſine of ©'s declination : By ſpherics 
buy ex Z d and ex =avy, and ſubſtituting avy ſor ex in 


the firſt equation v = = 5 


8 3 oO þ ad | 
tion putting 1 for Vy, and we have ex = i there - 


| +9 
fore ——4 = *0303074 = col. ſum of lat. and ſun's declin. 
889 15! 48% And T —5 = 4221252 the coſ. of their diff. 


or 65 1 52”, Hence the lat. 76 38" 50%, and declin, 115 
36" 58“; nearly agreeing with Mr. Gibbons's anſwer. 


: And alſo in the other equa- 


THEOREM 
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THEOREM. As the ſum of the fines of the ſun's aſcenſional 
difference and arch of time from day- break to ſix o'clock, is 
to the fine of the ſun's depreſſion at day- break, ſo is the 
verſed fine of the arch of time from ſun- riſe to noon, to the 
fine of the meridian altitude; and ſo is the verſed ſine of the 
time from midnight te ſun-riſe, to the ſine of the ſun's de- 
preſton at midnight. „ * 

Mr. William Bevil has curiouſly and concifely ſolved the 
ſame, exactly agreeing with the above. We wiſh we had 
more room, to inſert all he ſends us. Fr 


The ſame folved by Mr. Charles Smith of Rugby. 
put v and 2 for the cofines of the hour angles ſrom mid- 


night till day-break, and from ſun-rife till noon, reſpectively; 
d=cof, of 1c8® = Z ©, [ ſee fig. p. 136] x and y = fine and 


col. of the required latitude; # and z = thoſe of declination. 


Then, in ſpheric triangles © PZ and OZ P, by common 
theorems, 25 +,ux = d, and a — us o, from whence 
Ba”... 0 ets Sod 0 7 * 
r 0303072 = col, op 15' 48 _ 
ſum of lat. and declin. and zy & A* d x 2.22 = 422125 
=cof. 65 1” 524 the diff. Hence the lat. 769 38 507 N. and 
the dechn. 115 36“ 58” 8. (anſwering to th Feb.) required; 
proving the truth of Mr. Cowper's anſwer.. J 


Mr. John Afr, Mr, Sutton, Mr. William Spicer, Mr. James 
erey, Mr. Charles Maſon, Obadiah Wittan of Wiithy, Mr. 


2) —uUx S d 


William Cottam at his Grace the Duke of Norfolk's, and ſe- 


reral others, ſolved the fame. 


II. QuzsTiON 338 anſwered by Mr. Rich. Gibbons. 

Let x, 7. and 2 repreſent the three digits . then, by the 
queſtion, we have x +2 = 2), —— 272 *. = 48, and 
99x —992 = 198; whence x = 4, y=3, and z z; alfo 


number of guineas 432, required. : 


N. B. This queſtion is the 21ſt of the Miſcellanea Curioſa 
Math, vol. I. inverted. 


Philotheorss, putting a= 198; c = 48, makes x = 17 * 


er o Oe 
Mr. 7:/eph Orchard ſolved the ſame;. alſo Mr. John Fiſh 
of Dartford, and ſeveral others. | A 
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28 5 4 8 r call 
III. QuesT10N 339 anſwered by Mr, John Aſh. he 

9 25 | r0W 

Ecce homo! dee 


A fine CR : rad. :: 49˙67 pounds force: 172.728 pounds, 
the momentum or force of the falling body n. Put u for 
the given weight = *25 pounds, and x for the required 


height ; then, by the laws of motion, = will be the velo- 


city of the ball arrived at the plane of the horizon; and (if 
Deſaguliers's experiment, Philoſ. Tranſactions, No. 375, » 


5. 269, can be depended on) we have * 1 _ ; whence «x den 


g d 1 „N | tha! 
= r =9553'7 feet, required. . 1 


Mr. Richard Gibbons ſolves this queſtion in the ſame man- MW +9! 
1 e i 
As the ſme of the angle of incidence 40* : 49*67 pounds MW * ® 


foree :: rad. : 77373 pounds force on the plane of the ho- re 
rizon, being let fall from the ſame height. By Dr. Deſagu- MW... 
liers's experiments, an heavy body deſcending four feet will I vit 
have twice the quantity of motion it had when it began to con 
fall (i. e. we obſerve at the end of one fort fallen) the time a 


of its falling half a ſecond. - Now, the force is always as the 
velocity and quantity of matter, #. e. ſpace x matter, per- unt 
pondicularly defcended ; putting 7 =77'273 the momentum, 

perpendicularly deſcended; q = 0'25 pounds the quantity Ny 
of the ball; and s = ſpace required to run through: Then 225 

4 ; 2 , 

g= m; whence l/s = Ds and £5 = 7 = 955377 feet, 1 
as before. . IA 
We received numerous other learned ſolutions to the fore- > 
going queſtion. Mr. Harland Wid, of Whitby, makes the 
diſtance to be deſcended by the ball no leſs than 38662 2-4535 * 
feet, or 73˙223 miles; and ſome about as far as from the * 
moon's orbit. 


A Diary-Critic, obſerving our remark in laſt year's Diary N 
where Newtonienſis points out an impropriety in propoſing ¶ hou 
theſe ſort of queitions, endeavours to make the diſcovery his ¶ dec 
own, and is very angry at our ignorance, that we fhouid 
ſuffer ſuch a queſtion to be printed (ſee London Gazetteer Her. 
for Dec. 13, 1750). But he ſhould have firſt confidered, that WM! fir 
Mr. John Iurner and the Rev. Mr. Baker, who folved a like ſun 
queſtion (in Diary x750), the propoſer Mr. Bevil (in Diary WM bei 
1751), and Mr. Landen (in the ſame Diary, and in 9 — 1s 
"EN | | | call. 
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called Gentleman's Diary), are equally culpable: Though 
he frequently borrous inventions and obſervations, and bor- 
rowed our own remark from the place above-mentioned. 
dee our prize queſtion for the Diary 1750, inſerted in a late 
book of fluxions, p. 505. k | 3 


nds, To a famous Doctor, on his Diſcoveries, 
for So modern” pothecaries, taught the art 
ured Buy doctors bills to play the doctor's part, 
1 Hold in tlie practice of miltaken rules, 


Preſcribe, apply, and call their maſters fools ! 4 

5 | Pop E. 
37% Mr. Landen alſo, who refined upon Mr. Turner's and Mr. 
| Baker's ſolution to a queſtion of this kind lait year, now 
detects our modern philoſophers; bur firſt ſaw the remark 
that we inſerted from Mautonienſis. 


The relative forces of falling bodies being as the 4 ipace 

1an- quantity of ma: ter, perpendicularly deſcended (i. e. as the 
rectangle of the velocity and matter) it will follow, that 

unds and x, diſtances deſcended by two balls, whoſe weights 


ho- are Wand zu, will have forces, as o* X to ** ar, that 
f s, when # is at reſt, it will have no force in compariſon 

WM I with the force of av at any diſtance deſcended: which is 
o contrary to what is ſuppoſed in the 3zafſt and 339th diary 

9 queſtions, where force compounded of weight of matter and 
ne velocity, is ſuppoſed equal to a degree of preſſure of matte 
per- MY nluſpended, tho at elt. ef 
tit y 


— . QuesT. 340 anſwered by the propaſer, Mr. Davis, 


feet Let B C repreſent the monument, A the ſhade's length, 
che horizon; then O | 


= ſun's alt, The ſides {5 to 242 "he 
ore. Cas 92 to 28, 22 24 3 
% %. By trigon. 0. © = ga® !. ED 7 | 
= 0 37” ſun's alt, and allowing 1 2. | - 98? 
the 70 for ſun's ſemi-diam. and re- 5 7” 


fraction, 25% of 37" — 17 377 = 

249 43' = ſun's true alt. 
ary Now, from comp. lat. 42% o', comp. ſun's alt. 65® 17', and 
ling hour angle from noon of 5h. = 75*, the complement of ſun's 
is (declin. will be found 69“ 53' 267, and declin. 20? 6' 34", 
»uid WM vbich anſwers to & 299 387 the ſun's place in the ecliptic, 
tecr WI 0:longitude from ꝙ 59 38“; and, by making proportion, 
that WI! find, June xft, 5 hours P. M. anno 965 ante chriſtum, the 
like Wi fun's place is 8 29% 38“ of, as may be proved from Lead ·- 
ary WM beiter's tables; being the time when the monument was 
it 15 erected. e b WW | | 

Mr. 
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* Mr. Charles Maſon, jan. of Sa fperton, Glouceſt r/hire, 
ſends us word, that 'the above ſolution was done by him, 
though ſent us in Mr. Davis's name. 


Some make the time Jong before creation, when there were 
no men to, build; and others in the time of the firſt Chineſe 
emperors, who reigned before the European time of creation, 


V. QuesT10V 341 anſwered by the propoſer, Mr. Bevil, 
of Harpſwell, cr Gamiborough, Lincolnſhire. 


It happened, through hafte or inadvertency, that this 
veſtion wanted a word or two to make it properly under- 
ſtood, which are now ſupplied in comrary charactets: Tay 
men bought an equa! numberef fneep ; and it being demande 
of then ablegt they gave g- piece jor their theep in eachipurce!, 
it was anſwered, that,” iff the number of ſheep ear A ts 


bought be feerally multiplied. ty 77 and + „ 49 being re- 


ſpectively added to or ſubtrat@te! : rom each product, . both the 

- Sum and remainder will be equal to the ſquare of the fhillins; 

given a-picce for ſacep in each reſpective parcel. How many 

ſheep did each perſon buy? nd what did each parcel caſb, ai 

the cheapelt price? for ſo every man would buy. Or, it had 

been better propoſed, Tao zuen bought an equal numier of 

« r Sheep and Hegg, Ge to diftinguith one parcel, and the price 

of each hog and thcep in each parcel, the better from one 
another. 3 


2 75 ; 
Put x = number of ſheep; then 77 4 + 49 and 2 * = 


are ſquare nuiabers, whof? roots are the ſhillings a- piece the 
ſheep in each reipective parcel (of different value, though 


equal number) colt. ER 
But a ſquare number, mulriplied by a ſquare number, will 
produce a ſqdare number, The expreſſions being multiplied 


reſpeQively by 9 and 4, two ſquare numbers will be = x 


+ 447, and 2 — x96, whoſe difference is 637. 


To find tws ſquare numbers naving that difference. 
Rur, Reſolve the given difference into any two factors; 


then the half ſum and half difference of thoſe factors will be 


the ſides of the ſquares having the difference given: 637 = 
| | g;+ T3 3 
2 


, and 2 15 


13 40 Y. Therefore a 
Y will 


re- 


fe 
ing. 
2471} 
E 

1 46 


had 


* of 


rice 
one 


S; 


1 be | 
72 
13 


will 
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vill be the ſides of the nn Conſequently L* 


— 315 8 and = 749 x 4 = 182; from either of which equa- 
tions x = 65 54. number of : And, conſequently, 2 2 7 * 
65 + 49 = * md 45 X 65 —49 = =2 — whoſe 8 


roots are 2 and . or 10s. 2 1 and 9s. the ſheep: colt a- 


piece, in each parcel of 65; whence 65 „ 108. 4d. = 331. 
115. 8d, one parcel coſt; and 65 * 9s. 29l. 5s. che other 
parcel coſt: the true anſwer. 


rhe ſame method may be purſued with the fare 7 * t 
= 637, when the ſides of the ſquares will be 49 and 42, _ 


the number of ſheep in each parcel 2453 conſequently a 2X 


and £ =, or 168. 8d, ad 218. the ſheep 1 in each parcel 5 | 


a-piece, and 2571. 58. and 2041. 3s. 4d. the price of each 
parcel ; being dearer, and therefore not the true anſwer, 


VI, Qureriex 342 e by Mr. Joſeph Orchard 
/ Goſport. | 
BE 


Given AB + AD = 84 = a; 7 EY Rp, and 7 
= = =*28= r. Let AD =x,then AB | | 


=a—x, and Be =rx: But AB» + 
BE = HE, i. e. aa—2ax +xx+ 
2 A4 
rr+pr rr! | 
and x = << Vao tad as — = = 2439 nearly, the 
breadth ; ; and the legen is is . » alſo depth 6˙8292: whence 


35*208 ale } 
the content et 982 wine gallons. 


But, if by“ diagonal below” is meant DB at the bottom 
or top of the ciſtern, then this is the ſolution: 

Given AB + AD =84=a, DO A; let AD=x. 
Then AB = a x: But 4B* + D.4* = DB? i. e. 44 — 
a—vM2dd—as _ = 36 the 


Px3'=dd, © x" 


24 ＋ 2X X = dd; ſolved x = | 
Diary Math, Vol. II 1 breadeb 


bl 
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breadth; the length is 48; and depth 10'98; whence the 


65˙ 312 ale 
content 3 ay Win of gallons, 
Mr. T. Cowper ſolves it tri onometrically: As 60 : 84 :: 
coſ. 45: col, 8? 8 half the diff. of Cs; conſequently the Zs 
are 530 8“ and 362 52/;: Whence the length 48; breadth 36; 
depth 10˙08; and content 8˙1 buſhels, bl 5 


Mr. Fif6; of Dartford, by a ſhort proceſs, ſolved this 
queſtion, and finds' the length, breadth, and depth of the 
_ ciſtern, exaclly as above. 5 


Mr. W. Bevil, of Harpſwell ; Mr. Randle, of Wem, Shrop- 
fire; and Mr. Samuel Smith, of Cambaen, Glouceſterſhire, 
alſo ſolved it: as did Obadiab Wittam, of Whithy; Mr. Hop- 
kinſon Farmer; Mr. William Cottam, at his Grace the Duke 
of Norfolk's; and others. 


VII. QuesT10N 343 anſwered by Mr. Orchard, 


Let 4= 10 the difference between the fide and diagonal 


of the Gare; then x +4/2 x4 = the {ide of the ſquare; 
two-thirds of the ſquare of which are 388*5618 &c. = the 
_ area of rhe octagonal garden: And, if x be the ide thereof, 
then xx x 48284 &c. = 388*5618 &c. the ſaid area (/e Pal. 


BR TP PE FED 
| ladium for oe 24), * VEEEE 8 8.970) poles, 
each fide of the garden: And each ſide of the pond is 2 „ 5; 


= 3'398 poles required. 3 
Mr. T. Cowper anſwers it thus, very conciſely and ele- 
| gantly: As 3 —24/2: 10:: 10: — 

two - thirds of which = 388 · 561797 = area of the octagonal 

388.8561292. 

————=89707 poles, the ſide thereof; 


* 582842696; 


garden; then T4 77287272 
and 3*398 = fide of the triangular pond. 
Obadiab Wittam ſolved the fame in an elegant manner; ſo 


did Mr. Cottam, at his Grace the Duke of Norfolk's, and 
"ſeveral others, Ps ok de a nn RE ap” 


: VIII, QuEs: 
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S a _ —< _ SH} — — — 
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VII. QuesT10N 344 anſwered by Upnorenſis, the pro 


poſer, only. 


1. To find two ſuch ſquare numbers, whoſe roots may 
repreſent one leg and the hypothenuſe of a right-angled tri- 
angle; and the difference of thoſe ſquares to be a ſquare 
number, whoſe root may repreſent the other leg. 


Put x for one leg, or fide of the ſquare, x + d for the hy- 
penny, or {ide of the other ſquare; then the ſquares will 
be denoted by xx and xx +2xd-+ dd, whole difterence will 
be 2x40 +4d=32x A d= yy for the ſquare of the other 
leg, by queſtion, It is evident, that 2x ＋ d and 4 muft 
be ſquare numbers. Let 2x + d= n, then the leg x = 3 * 
1 d, and hypothenuſe x +4 = x » Fd. Now, if rr n, 


gd, then Xr T4 —Ixrp—il =rr5s= yy, per 


-47 E. 1. and, by tranſpoſition and reduction, rr “ = 


arris +rr—5s5i*, Whence we hare this theorem: 277 


and rr — 5s will expreſs the legs of a right-angled triangle, 


and rr + the hypotheduſe, 1 and / being aſſumed any 
rational or whole numbers at pleaſure. | 


The ratio of the legs, as 7 to 11, beicg given ſo far as in 


whole numbers (for, exactly given, it would be no queſtion, 
and an impoſſible one, if the ſum of their ſquares were not a 
ſquare) by a trial or two, * will be found = 34, and = 1, 
by the theorem; when the complete ratio of the legs will be 
7 to 112, the neareſt to the given numbers, and the cor- 
reſponding hypothenuſe as 134, four times which values will 
be 28, 45, . ps the ſides of the leaſt right-angled tri- 
angle, in whole numbers, required. See p..186 of Dodfon's 
Mathematical Repoſitory, requiring. two numbers in the 
complete ratio of 8 to 15, the ſum of whoſe ſquares ſhall be 
a ſquare number; where the required is given, and a ſuper- 


fluous theorem that finds the numbers 576 to 1080, being 72 


times 8 to 15; whereas 2, 3, 4, 5, &c. 8 to 15, had been a 


direct anſwer. And there was no way to propoſe this queſ- 


tion, but as it was propoſed, without giving what was re- 


quired (or to che ſame effect) or elſe propoling an impoſh- 


duty: 555; 


N. B. The foregoing anſwers a ſcandalous and falſe adver- 


tiſement in the London Gazetteer of Dec, 13, 1750. 


Ff3 ; IX. Ques- 


7 univerſally. F . 


= 0; in which, according to Dr. Halley, if ? the number of 
years be great, 40 or upwards, and the rate of intereſt be 
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IX. QuzsTioNn 345 anſwered by Upnorenſis. 


The bookſeller buys an annuity of 25 J. a year, to continu: 
five years, for 731. ready money—To ſind his 23 per cent. 
according to the allowance of compound intereſt. 


4) > Jthe annuity. 


= (11. and its intereſt for one time or year. 


8 ee 8 N : ; 4 
Lety Sethe number of times the annuity is to be paid. 
2 the whole amount of the annuity's preſ. worth. for 
Say, | 


| a ; | RP 
7 2 preſent worth of a payable at the end of iſt time. 


| a 5 + , 1 23 AY” * + 0 
71: = preſent worth of a payable at the end of 2d time, 100 
71177 = preſent worth of a payable at the end of zd time. ! 
Conſeq. - preſent worth of a payable at the endof 7 th ime, "a 

5 : | | anc 

The ſum of all which) | 5 rut 

progreſſionals Ne worth. of all the bo 

| . ͤ mymcnt of i. 

8 a '* 5 — E. . wit 

e. r, multip. into z, * to / times. qu. 
1 | 

: 2 75 5 : ter 

For, if æ be the greateſt term, @ the leaſt, and 7 the ratio, f 


| IEE 2 
or any term decreęd by the next leſſer, — 7 the ſum, 


B 2 n 
equation reduces to i r 1 +- 


Th be aforeſaic 


high, 1 += will be nearly, or more accurately — 2 — 15 
'Z 72 * 2 , the valug of 7, when 2 — will be ex. 1 
ceedingly near the value of the reverſion, which, if it be 
called x, then 1 + 2 - will approach the value of r ſuf: | D. 
ficiently. See Dr. Halley's method, at p. 33 and 34 ap endir MY fink 
to Sherwin's Logarithms. But f the years being ſmall, this the 


Tule 


1752. 


then 
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A | 
rule fails; in which caſe, if =|' ** — 1 , and —— =, 


then 1 + 6—4/bb—32by is ſufficiently equal to r, and will 
ſtill be nearer the truth, as f the years be of the ſmaller 
value, the ſmall error being always in exceſs; viz. r=1 + 


2 5 ; 1 ; 
þ—V 5Xb—2 x 7 1. And, putting capitals 
for the logarithms of quantities denoted by ſmall letters, 
L p, ang Lk. 
=1-+b—e; and conſequently 7 —1= b—e= 


"#1094 &c. the rate of intereſt of x1. per year, and al. 18. 
105d. for xool. a year, bookſeller's profit. 


Mr. Flitcon elegantly conſiders z paid down as a principal 
put to intereſt, whole account at firſt year's end =zr; when, 
a becoming due, 27 —a is the principal running on; which, 
drawn into 7, is zr — ar the amount at ſecond year's end; 
and, a being again paid, 27 — ar —a will be the principal 
running on; Which at the end of five years will be 27 — 
art - a -A —ar — 42 co principal running on: the 
bookſeller then being repaid all his money at ſirſt laid, out, 
with the intereſt thereof running on as a principal; conſe- 
quently the value of 7 in this equation ſhews the rate of in- 


% 


tereſt as before. | 
N. B. The ſum of all the terms, except the firſt, = a * 


fs +! 
3 » by the univerſal rule aforeſaid for ſumming geome- 


— 


121 


: " 75 — 
trical progreſſions; and 2575 — @ x —— 
reduces to 375 - ar o the ſame equation with 


Mr. Terey of Portſmouth, Mr. Alexander Rowe, Mr. John 
Honey of Redruth, Cornwall, and ſome others, ſolved this 


queſtion. 


The PRIZE QUESTION anſwered by the P ropoſer. 


1 1 
= o, which 


put S co-tang. 515 320 » T = cos tang. 522 20', X line, 
and y = col. of the 's aſcenſional diff. in lat. 51 32%; 72 
line, and c = coſ. of the diff. between the aſcen. diff, = 19; 


| then will cx + 19 ſine of * diff. in lat. 52“ 20%. Now, 


f 3 by 
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by ſpheric trigon. as 1: f:: x:tx Stang. )'s declination, 
Again, 1: T:: cx * : Tex + Toy; hence tx Tex + 
2. 2 = — — = 16808489 the co-tang. of )'s 
aſcenſ. diff. (in lat. 51 32') = 30 457. Hence her declin. is 
found =22® 6%. Then, to right aſcen. © 341 12' add 250 
30 (= time D's ſouthing) the ſum, rejeQing 3609, will be 
23142 nes. ) at ſouthing. By the rule of propor- 
tion, the diff. of right aſcen. from D's riſing to ſouthing = 
1 585%; conſequently her right aſcen. at riſing, in lat. 51* 
3, is 2229 43%. Thus, having her right aſcen. and declin, 
find her true place to be m, 239 11, lat. 30 38' 278. 
Obadiah Wittam, of ey (whole letter followed one we 
received from Mr. Harland Mid on the ſame ſubject) makes 
the moon's longitude m 23® 44' 30, and her lat. 30 29 30/ 
S. which is not the truth: Conſequently Mr. T. Covper, 
the propoſer, claims the prize, he having no competitor. 
We approve Mr. William Cottam's method, at his Grace 
the Duke of Norfolk's, who makes ) 's long. m 220 36" 23“, 
and lat. 2* 5“ 23“ S. allowing for the moon's parallax and 
refraction at riſing —whoſe anſwer had been very near the 
propoſer's, had he not made a ſmall overſight in his tabular 
computation, | 
The Prize of 12 Diaries wwas won by Mr. T. Cowper, and 
that of 8 by Mr. C. Maſon. n 


The Eclipſes calculated for 1 711, 55 
5 Mr. Ralph Hulſe. 55 


There will be but two eclipſes of the ſun for this preſent 
and both inviſible, as follows: | 5 
1. On Saturday May 2d, at 6h. at vie. At the Bay of 
Honduras, in North America, the ſun will be totally eclipſed 
in 23 of 8. The beginning 4h: zom. Middle 6h. om. ud 
1h. 34m, Tetal duration 3 h. 4m. Digits eclipſed 12 8'. 

2. On Friday November 17th, at 2 morn. At Carpentaris, 
in Sourh America, at 6h. 6m. in the morning, the ſun is ſeen 
eclipſed 149 of m lat. 169 N. long. 1489. E. 9h. 52m. where 
it will appear very formidable to its inhabitants. The begin. 
o h. 28 m. Middle zh. 2 m. End 3 h. 36 m. Total Dur, 3 h. 6. 
Digits eclipfed 129 144. | 


| | | Beg. Mid. End Dur.) 
Mr. Al. Man, London, May 2d { - |; 317 

Jamaica, Nov. 17thj:ir 44jr 2002 4803 4/10 45 

Bolton to 3cjI 44/2 50.2 ac] 61: 


MI. 
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Mr. John Chill, of Barnet, Hertfordſbire, ſends us his 


obſervations on the moon's eclipſe that happened on ſunday 

Dec. 2d, 1750, in the morning, by a clock exactly ſer. 
: h. m. 

1 Beginnin e 4 364 14 55 

rnet, Hertford. 4 Beg. total darkneſs 5 36 F app. time. 

0 77 5 "bb 5 of tot, darkneſs 7 14% Bf 
„ [Dark — — — x 384. | 

By which our aſtronomical tables may be proved. 


Of the Alteration of the Sey le. 


By 365 days, 6 hours, the mean Julian year, being long 
reckoned for 365d. Sh. 48 m. 548. 41 th. and 2 fourths, the 
year by the ſun, according to Dr. Halley, (ſee Palladium, 
1750, p. 53.) The account of time has each year run a-head 
of time by the fun 11 m. 5s. 18 th. 33 fourths, or 44 m. 218. 


14th. 12 fourths, every 4 years, and conſequently 3 d. 1h. 


55M. 23 8. 40 th. in 400: And fo from the council of Nice, 
when the kalendar was ſettled, in the year 325, to this pre- 
ſent year 1752, being 1427 Years, the time by account is 


forward of that by the ſun rod. 23h. 43 m. and therefore 


11 days is left out of account in this month [September the 
1d being accounted the 14th day] as the molt convenient for 
reducing the kalendar or year to its ſirſt eftabliſhed order. 
and for keeping the ſnorteſt and longeſt days (or the ſolſtices) 
and alfo the days of 12 hours long (or the equinoxes) om the 
ſme nominal days of the month. tor the future, it is ordained 


by act of parliament, that every fourth hundred year is to 


conſiſt of 366 days as uſual, but all other whole hundred 
years of 365 days only: The years between which whole 
hundreds to be common and biffextil= as formerly, and the 
date of the year henceforward to begin on the fit of Ja- 
nuary [ infiead of the 25th of March. ] | 


New 2nueſtions. 


I QuesT40n 347, by Mr. T. Cowper / Welling- 
| borough, Surveyor. . | 


By a meand'ring limpid brook, 
In the blithe month of May, 
Early one morn a walk I tock, 


And did ſome land ſuryey : 4. 
| | Trian- 


1 
| 

| 
| 
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Go _ Triangular its form I found, 
The baſe, then meaſur'd o'er, © 
On horizontal verdant ground, 
Made perches thirty-four. a np | 
From midſt the perpendicular, 
The baſe's ends Liess, [ 
And find the angle forming there, 
Degrees juſt ninety-two. | 


The vertex angle I behold 
Juſt fifty-five degrees, W561, 0.8 
From whence the unknown ſides are told, ſ 
Ard acres, if you pleaſe. _— g 
II. Quss rio 348, by Mr. James Terey ef Portſmouth 
The greateſt ſphexoid, and parab'lic conoid, [2 
Inſcrib'd in a cone are by art, 
From whence as below, the contents you're to ſhow, a 
Of each ſeparate ſolid apart. FOG os 1 
'* Diam. of cone's baſe = 35 inches, and its altitude = 30 inches, Ia 
II.QursT10N 349, % Mr. Obadiah Wittam, of Whitby ©* 
On what two days of the e 1752 will the ſun riſe at th X. 
ſame inſtant of time at Peterſburgh and Jeruſalem? 
| IV. QuzsT1On 350, by Mr. William Honnor. E, 
Required a theorem for determining the length of a lever 2 
of the firſt kind (ſuppoſed of no weight) capable of being d 
divided into two.brachias, y the greater, and x the leſſer, {of s. 
that) — x u x XN; on whoſe ends two given weight yr 
being ſuſpended, w the greater, and v the leſſer, ſhall equi; 
poize each other? „ 
V. QuesrT10N 351, Taptinos. by 
k | then 


In a right-angled hey there is given the diſtano diu 
from the angle at the bafe to the center of an inſcribeq the 
circle 4 chains: and if it be prolonged 2 chains further it wi ſcale 
touch the cathetus: To find the tides? - 


VI. Qusxs riox 352, by Mr. Randles. 


A. gentleman has an orchard of fruit trees, one-half of i To 
trees bearing apples, one-fourth pears, one-ſixth plumb ellipt 
and 50 of them bearing cherries; How many fruit trees. 1 | a 

0 . , 0 0 


| grow in the ſaid orchard? 8 
8 VII. Qs 
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1 VII. QuzsT10n 353, hy Taptinos, 


In 2 plain triangle there is given the rectangle of the ſides 
195, the rectangle of the ſegments of the bale 45, and the 
perpendicular 12; to find the ſides _ 


VIII. Quks Trion 3 54, by Philotheros. 5 


Given the area of the greateſt trapezium that can be in- 
ſcribed in an apolonian parabola, whoſe abſciſſa and ſemi- 
ordinate are as 3 to 2, equal 256: Required the dimenſions 
of the parabola and trapezium by a ſimple equation. 


duth #03 
. Quesr. 355, H Anagramenſis Holy in Heart, Ebor. 


* There are two cities in the ſame parallel of latitude, whoſe 
or difference of longitude is 144 15”, and their diſtance in the 
"W arch of a great circle 6797'4 ſtatute: miles: Required their 
s latitude; and what day of the year the ſun riſes to the one 
bz city exactly at the fame time he ſets to the other? 
t th X. Ques TION. 356, by Mr. John Williams, of Mold, 
| P 2 
A gentleman would make à corn milt to be turned by 2 
current of water that runs a tun in a minute, and has 16 feet 
jere {all or perpendicular defcent: It is requiied to know the 
ud diameter of the water-wheel, ſo that the iſſuing water may 


171 give the wheel the greateſt power, or force poſſible? 
agu x1. Qussriox 357, by the Rev. Mr. Baker, of Stickney, 
th | Lincolnſhire, | | 


Let ABCE repreſent a compound barometer, filled with 
mercury from B to C, and with water from C to E: How 
then muſt the bores of the two tubes /BCF, and FE X be 
adjuſted, or propottioned, ſo that the ſcale of variation in 
the leſſer tube of this barometer may be to the common 
ſcale, as 10 to x? [See the fig. to the ſelution.] 


XII. QuzsT10N 358, by Upnorenſis. * 


To determine the ſolidity and ſuperficies of an 
elliptical ring*, of any dimenſions (e the —_ 
nd the tranſverſe inches) the ſubſtance filling 

whoſe peripkery 1s circular of p inches diameter? N 
4 | XIII. Quese 
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XIII. Quss TiO 359. by Honorius. 


Miſs's apron grown ſhort, ſhe is full of complaint, ba 
And to merit your pity ſhe looks like a ſaint! _ on 
On the floor falls her tea; then her ſcreams you may hear, MW th: 
And fainting ſhe finks in a fit on the chair. 
Mamma for the doctor immediately ſends, 

Who, in honour to miſs, in his chariot attends; 
. He examines her pulſe, and appearing ſo wiſe,  : 
Deſcants on the languiſhing looks of her eyes 
But alas ! neither ſpirits, nor letting miſs blood, 
Specifics, nor preaching, are found to do good: 
For a ſurgeon came in, who the caufe did declare, 
And the doctor's fineſſe, and his art made appear. 
| Mamma now was told Miſs's hoop was too ſmall, 
Therein lay her grievance, diſorder, and all; 
The queſtion was aſk'd— Polly ſighing, reply'd, 
A French hoop will cure me, and ſo will a bride. 
A hoop of the faſhion to cure her diſeaſe, _— 
Extends from her center quite round to her knees : 
In the right and left wing a French placket “ is made, 
To her elbows advancing, and forms a parade. 

Miſs Polly to church now, or play can repair, 

And wherever ſhe g2es is admir'd for her air! 
At the ſight of a beau, how her heart beats alarms! 
While the winds ſwell her pride, and her legs tell their 

Her hidden perfections the knows will invite, [ charms: 
Or enſnare the beholder, ſhould chance give them fight. 
By the pow'r of her hoop Polly ſteps into fame, 

By out-priding the reſt ſhe conceals her own ſhame; 

In the country ſhe reigns o'er the *{quire and the clown, 
O'er the lords and the fops ſhe's triumphant in town. 

Her hoop is the ſecret—and if you would know _. 

What it holds with her petticoat, ſeck from belowF. A 


* Opens and ſhuts, forms a pair of bellows, and riſes and ſcale 
falls by the meens of ſtrings or boaulingt. 
+ Form of the hoop is the lower fruſtum of an elligſoid, 
avith its vertex next the head. TONS | | 
tr nuff diams. I _— above, 8 1 below. 1 


Conjugate | 

DD, Altitude of the fruſtum 12 inches. | and 
From the lower part of the hoop's circumference to the bit WM © © 

tom of the petticoat, the form is an elliptic cylinder, by the 

petticoat hanging nearly perpendicular from thence ; the al. 

* titude of which ll, 


iptical cylinder is 18 inches : Quere the 
content of the whole concavity in wine gallons ? 


Tit 


zeir 
ns: 
t. 


5 
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The Prize QUESTION, by XporovuororTuCaunegs 


Archimedes, the renowned mathematician of Sicily, once 
bathing himſelf, obſerved the water to riſe ſo much higher 
on his going into the bath. It was from thence he firſt took 
the hint ſor meaſuring the ſolidities of all irregular bodies, 
not meaſurable by the known rules of art; and alfo for 
GY the 'diflerent ſpecific gravities of bodies. For, 
being tranſported with the diſcovery, he- came out of the 
bath, forgetting he was naked, and ran home, crying out, 
Evpnna, Evpnxa, ſignifying, I have found it; and, after- 
wards, diſcovered the quantity of ſilver mixed with the gold 
in King Hiero's crown, which the workman confeſſed. 


It is propoſed to determine by the beſt method, the neareſt 
ſuperficial content in inches of a modern mathematician, of 
a middle age, 7 160 pounds avoirdupois, being naked, 
all his parts middle · ſized, and meanly' proportioned; and his 
muſcles not rigidly ſwelled, nor yet quite unbraced? *' 


N. B. The ſame rule will hold good for male or female 
menſuration; and man and woman being microcoſms, ex- 
preſhoas of many elegant and uſeful curves may thence be 
diſcovered; and ſeveral improvements made in the rectiſica- 
tions of curve lines, and quadrature of curvilinear ſpaces ;. 
belides cubation of ſeveral importanti ſolids; whoſe forms of 
fuxions, with their fluents, we ſhall inſert in our new Har- 
nonia Menſurarum. | | 


New Paradoxes. 


Paxipox I, by Mr. Honnor, 


A truſs of hay weighing but half a hundred weight in 4 
ſcale, weighed two hundred weight ſtuck upon the end of a 
fork carried on Hodge's ſhoulder : How could that be ? 


' 


£5 Ws 3 II. by Mr. James Collingridge. 


How can a mechanic file a ſquare hole with a round file? 


and fill up an oval hole with a round ſtoph er? 


4 Queſtions 


N x 42 „ — + 2c + 
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2 anfuvered.. { 


I. Oeser. 347 anfevered by Mr. Terey of Portſmouth. 


LT ABC be the triangle; then on the baſe A B (per 
23 Euc. 3) deſcribe two ſegments | 
of a circle, AC B and AH B, contain- 
ing the given angles ; through the 
centers F E draw DG; alſo draw 
DH, EC to the CK; "and let fall 
CG and HF Ls to GD. By trigo- 
nometry, AD = DH=157otoq=a: 
FE BU = 207531 = b% FD = 
| 593651 Se; IE ='x1'99535 =: Put 
X, then (by 47 Euc. 1) aa— cc 
ex Arx Sb dd + 20x —xx 


= GCC = HF; hence S = 


= 325340 =C'K; whence 


XI 2 2524; AC 35-7204; CB = 378036; and the area 
=34. IT. 33078 p. required. 

Mr. Midd's ſolution agrees. Mr. F. Holden ſolves it bv 
the ſame method, and brings out the ſame correct numbers; 
with which Mr. T. Cowper's ſolution, by another method, 
exactly agrees. Philatheros ſolved it. 


Tb - ſame arfwercd by Nichol Dixon / Blackwell. 


Put /=tangent C AC B x59, and 7 tangent LAM B 
= 92», and 26 =:1 3 = 34 poles, y = HAka HG xx AK, 
the diſtance from the L CK to the middle of. the baſe. 


Then, by trigonometry, 7: Tet xt LE ap tan- 


gent NN; and p:ntib—x: 5 angle 


AH X: Now, by prob. 8 p. 21 of Mr. Emerſon's excellent 
Trigo- 


3. 


er 


rang. £ 


— 


vo. 30. Qvrs trons Axs WEA Ed. 333 

. „ i ad r 

Teen 2 N : W FI 

=" ak by the fame reaſopmag, - = Fa. =f1 from 
45 23 © jt . 

which equations y = 5 ades — X - 355 But rad. 


dirided by the tangent = engen Therefore, 5 = 


Kea 


3% Co-tangent 55 — CO-tangent 92 x - 252162666; hence 
40 35 718, CB = 37804" and area = 3a. ir. 3506 p. Ke. 


Mr. Tefe h Orchard, of Ge/ſport, putting b and x as abote, 
{H B. = 92% ='— v, tang. ber e rad. T, 


22 
makes the tangents of * ee Poe” — 5 Ter 


= t, the. 3 brought 


— 9, ad — 52 
, yy —bb EF xx 
out of Fractions, the former multiplied by ? and and the latter 
by vz and, taking the ſum of both, we get 20 „ 432 


2 
351%, whence * 2 


as bef ore. 8 4 . 


Mr. Bevil ſolves it | by that Gate en whoſe numbers 
exactly agree; as do the ſolutions of Mr. Ste b Hartley, 
Mr. Cottam, at his Grace the Duke of Norfblk's, Mr. Ga. 
Smith, Mr. Richard Gibbons, Mr. ON. n hertoien 
Mr. John Craſt, and ſome others.“ 


Il. QuzsTron 348 2 by Mr. J. Orchard; Writing: 
maſter and Teacher of the Mathematics at Goſport: 


Let GC = a = zo inches, 1 = =20=3 inc m= 
7854, and KG = x. Then XK X es 
a—X; and per Hon. Bo CRP =: 
2:5: 22 — * =xb PK; 
per —_— PA & AC = TN: = 


AX -M x 


15 * 2 „Then 8 bb * — 


= the ſolidity of the ſpheroid, — 3 
er ax - & x, is a maximum. In e 


mY w a. „ 


fluxions 


* * 8 1 3 1 


rr 


— 


E A nes is given in p. 345 Britih- Oracle * 
Dinry Math. Vol. II. 8 g 


cha X 26 = = 16" 2665, whence the rea 


— 


— 


: Je pI , — A 
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fluxions aax— 2xx = o, whence x Aa. Again, let GL 
=L1=x; ber f. As GACand G a: b ax: 55 


= 1113 per conics x; þ FE 2: a —x(=LC) : 4 


* a — KX. nc; FA. Su x — 
aa aa 
ſolidity, which, or aax— 24XxXx + x3, is a maximum. In 
fuxions aax—4axx +3x?x =0; whence x T4. Theſe 
values of x ſubſtituted in the maximums, and dimenſions, by 
proper theorems for the ſegments and fruſtums, the content 
of each ſolid, with the ratio they are in, are exhibited in 

the following table, by Mr. Ze/eph Orchard. 


is the . 


2 [Generating Tines from Ratio of 2 ſolid| Content of 

| the cone 8 axis to the cone. [each ſolid, 
LT n 

| HL 1 | ana. | 

. To | 890'847 
WRT ſpheroid. 29 Þ.2 54 4810'575 
8 CHC t | 2850712 

Sh HB 132 356338 
i fam-= whole cone. | 54 | 9621'15 


_ — T- 5 


- Philetheros ſolved it. Mr. Tervy's ſolution: He puts AF 
2 22 35, CG = @a.= zo, and z = 78539, &c. when the 


cone's ſolidity =5+bbaz = S = 96210274. 
. Then put GX = x: As 4a: 3: -* bz 
P22 but PO X AE = diam. ſpheroid; whence i its con- 
—bbax—boxx 


tend X 72, is à max. when 1 in fluxions, 


ax—2xx=0, and x Ta, by writing which value i in the 
above expreſſion, its content =4 of S content of the cone, 
2. To find CI. (Nis the center of the ſpheroid) NG : MA 
VX: NI; i. e. 3a: 4a :: fat Tra = NI. Whence 
c IS Fa, 41 * = Fa. By fluxions, content of the ipberoidal 
ſegment = = — I. ; for t put hes ſerve, 1553 
and for x, 54; then the ſegment HXF == 3T of S, and ſeg- 
ment ACF Hofs. ; 
3.77 


I} 
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3. To fat the greateft parab. convid BLD. Let TCH Wy 
a X« 


then LO LI x; ſay, a: ee EF 


* 2b * 


2 . and per 1 property, a — K*: 25 1 2 


— 2431 — 45 
— we *® 3 * LE 4 22 — p-; 2 the con- : 4» 
tent BL D 3 1524 225 X 2, a max. om whence, — 


by fluxions, x=7Fa=CL, and L 21 conſequently, / 
the contact, in this caſe, cuts off x of the axis, viz. 1C, the 
the ſame as of the ſpheroid: For x put Ta, and che nde 
3H LFD SF of S. | "op 


4. Conoid HLF =+# bbxtaz=3 of $= 2x 3970069) 


; 5- (J and 4) BHLFD—HLF=BHFD = + of S. 
; 64140182, 
_ 6. Cone HG Fg of s: Conſequently, fruſtum AAHFE 
] 2129 of SS 6770'3 526. 
7. (4 and 6) cone HG F — conoid HLF ſolid HGFL 
= vp of S S 7126687. 
8. (2 and 4) conoid HLF — ſegment H x. F S ſolid HKF L 
Er of $ = 8998358; 
g 9. (2 and 5) fruſtum BHFD — — ſegment BCF = : ſolid 
AF HCFDB = A of $=2850'6748. | 
the 10. (5 and 6) fruſtum AHFE — fruſtum BHFD= = folic 
HABDEF=2%, of S= 356" 3343. . 


5 = Mr. Thomas Cowper's ſolution and numbers are very cor- 
-on. M rect, as they always are; 80 is ls mes Hartley's ſolution, 
Mr. Beo! s, Mr. F. Holden's, Mr. Charles Smith's, Mr. Wil- 
ons, a Cortam's, and thole by ſome others, who are Wen one 
complete artiſts. 


the E 
one. 

; III. Quxs r. 349 anſwered by Mr. F. ce 115 
oy of the Mathematics, at A 

C 7 IE %. 
idal By Dr. Halley's aſtronomical tables, lat. of Peterſburgh = 
£ 609, lat. of Jeruſalem = 319 55), their diff. of long, S 5. 
bo; Put a = tang. 60, b = tang. 31* 55“, and / and c = line and 
; coſ. 5®, alſo x = rang. ſan's declination. Then, by ſpherical 
* i trigonometry, 1: 4 x: ax = (inc aſcenfional diff. at 


G g 2 - Peterſ- 


| Wee Lap! £8 DLiaRIiEs. . [ Heath] 375% No. 
cterſburghy; coſ 3 N = 4; alſo x tb n 
hae aſcenſional diff. at Jeruſalem. But ac X- NI —a*s* x* we 


1 E x* : Therefore, a* c Xx — lat 
4 $3 
25 2— 2 2 1 = 2. == 
x ce ++ K* * CE e IV 
pO? 
But writing v = + dos fon declivation we have rp —= I 
. 1 4 1 12 8 = — 2 he 
4 K bh 4 — — © 
n 10 = 4 + 5 0122914 Ry 


= tbe verſed ſine of 80 5% 23” = twice the ſun „ 4 OO R 
conſequent]! the ſun's ſeclin. = 4* 28 781. eorre ſponding to 

the zbth of Pebrhary and the 20th of March, ny 52 31ſt 

of Auguſt and the 23d of September, O. S. W. Ii. 


Mrs. 7g Penchy found the fame: Mr. Thomas — of 
[2 aferton ſchool,  Lineolnſfirp, felred it: Alſo eee. 


N. Dixon's An ner. 3 


1 
3 5 be EE 1 Jeruſalem, P the gale. by: "EY 
Gor 8 Geographical Grammar is : 
88 35%; PI=57940; Er et 24% 
PS 2 Lebe diff. long. Let 5 Org e be - 225 ; 8 
| peil pendicular. ta 81. then O1 the ; 
piace of the ſun at rifiog, In the tri- If 
angle BPI, is given BP, Pater. tt 
ta kid the. B=> 1699 54%, from whence © > 
take go®, and you have £ PB ©. Then | 
70 vadrapra] triangle BP© there is given BP: 30 35“, 
9 54', to find PO the comp. of the ſun's declin. = * 
. „ whence the ſun's declin. = 59 7'; Ard the days 
ae ondent thereto. are the 22d of March and. the 28th uf pe 
- Auguit, O. S. on which the ſun will riſe at both places nearly 2 
at the ſame time. Ve, R. 1 


. Mr. Wide, the propoſer 8 bie, gives the Gas days. 


Mr. James Haril:y, of Tarum, ſolves it thus: Lat. Jeru- 
ſalem S za zo', tang. r; lar, Peterſburgh = 60? 4“, tang, 
=T; diff. of merid. = 42 30⁰3 let its ſine =, rag, = 1, and 
a fan's e Then 1 : 4: „ * UK. 8 tx+s 


4 itt wy 17th of March, and the mw and 9th of September, 4 
O. 8. V. . R. 


MI. Cotta u brings out * ſame days, and 8 does Mr. F. 
e by making the ſun $ oat 30 &' 5. For wm 


Os 4 » — 
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did not give the latitudes of Jeruſalem and peter ſbar gh that 
we might ſee the anſwer from different ente of thoſe,” 
latitudes. A gentleman (without name) with a large figure 
ſtuck on with a wafer, alſo ſolved it 5 6' 44” declination. 


IV, Quesrion 350 N by Mr. "Janes Hjrthy, 

of  Yarum. | 3 

Take R = —= the ratio of the given weights.” Then, 

Ry=x; and the given equation will become yn Nm m 

72 I which being reduced, we have the Jars theor, 
þ 


\ 


1 7 — 5 es 
n is greater than 2 "3 7. FOE "+ 
h, | | . URS, its 


* * 


When In = — 27, RU NN =x. Here R is limited, , ad 


: 


indeterminate. x 
. 1 | I » of oF 
; i X |; —— — oe Cir 
1 n e 
WET? is leſ⸗ than 27, n. 8 4. —_—_— 7 4 
* Ke * % $ 


Mr. John Honey, . Redruth, in Cornwall, fiber it thus 
Put M length of the lever, and 5 = , then x 


Ny Nw Nt — NA} Nig 
— and y =——; allo * — — 


per „ reduced N= 
length required. Te] e 


Mr. N Smith's theorem i 13 —— — — + 


pie” = 


= 7+ Who _ im! 3. 404 


1 S 2, bat y M T . 4 ial 


Mr. E. Holden, Mr Mr. Pri an, Mr. Rob. Butler, Philutleorer, 
90 . others, conciſely ſolved the ſame. | 
V. Qu. £$- 


$38: Cavite Diartes.' [Heath] Si. Nl 
V. QuesrtiIONn' 351 anſwered by Mr. Joſeph Orchard, t 
. 8 
' Geometrical conſtructions of problems being always valu- \ 
able, where they are to be had, we in J 
ſert ene conſtruction firſt, as follows: a 
Draw AD = 6, making 40 = 4, and 8. 2 
OD = 2; through O draw EF, at right c 
angles to 4D, making OE=OF=0@D: r 
draw 4B and AC through Fand E, and 
BCG through D perpendicular to A. v 
Then art will — triangle 2 
as is evident; is the greateſt o 
demonſtration. „ 2 e hs " x na 
Calculation: In A 4O ve have 40 =4, OF a2, whence 
MF=yY20=245 Per ſim. triangles, IF: 40: 49 4 
AB = 75 Per trigon. tang. ( FAO g=, and (per ſchol. to 
: : b 


prop. 2 of Mr. Emerſon's Elements of Trigonometry) tang, 
£L BAC Stang. 2 . FAO, + x rad.) 2 (AB): iP 


+, 7 — 16 | — 202 . . 05 4 
125 C2 Jo? and AC = 77. the ſides are in arithmetical 


progreſſion, and are 4 B 3.366, BC=7155, and AC 
8.944. . V. R. Wi h which Mr. T. Allen's, of Goſberton 


ſchool, in Lincolnſhire, and Mr. Widd's ſolutions agree. 1 
Mr. Thomas Cowper, Teacher of the Mathematics, at Mel. W 
 fingborough, computes thus: Put x = fine, and y S coſine tr 


DAD DOA; then 1: 4 :: X: 4X ISO. 
And 1: 22: 25 2 H. == 2 "5, the tangent of 
OA = 269 33' 54'29; whence AB = 5 3665626, BC 

71554168, and AC =8944271. W. lu. R. WS 


_ Mr. Cottam anſwers it 7 'y in the ſame numbers; as 
likewiſe does Mr. 7obr. III 


lin 


1 8 iams, Mr. James Hartley of 
Tarum, Mr. William Bevil, Mr. Robert Butler, Mr. Fol- 
ling ſworth, Mr. F. Holden, Mr. Richard Gibbons, Mr. Cha: 
Tate of Hull, Mr. John Adams, (who conſtructs the ſolution} 
Mr. Milliam Honnor, our old friend Mr. ohn Ramſay, (ma- 
thematician and r Mr. John Hampſon, Mr. Aler. 
Noe, Mr. Foſeph Hulditch, Mr. Rrownbridge, Mr., J. Hirſ, 
Mr. Stephen Hartley, Mr. Honey; and, in a beautiful and 
_ incomparable 3 Mr. Thomas Huntley ſolved the 

ſame in latin diction; as he has done many other problems 


;. | Vo. 50. QUESTIONS ANSWERED: - 379 
| in our Diary, fit for poſterity to look it) putting at the bot» 

d tom of his elegant latin letter, Dabam Burfordiæ, incomitatu*t 

. xonienfi, pridie kalendas ati menſio, anno 1252. 

Mr. 7o/eph Orchard, Mr. Thomas Allen, Mr. Cha. Smith, 

u- Mr. Tho. Cowper, Mr. James Terey, Mr. James Hartley, Mr. 
in. Bevil, Mr. Holden, and ſome others, add to the value 
and correctneſs of their performances by propriety of diction, 


. and hand- writing, being clear, full, and conciſe; from whoſe 

compoſitions we find pleaſure to collect; as we do to encau- 
5 rage all uſeful and correct correſpondents in general. 2 
: oy 


p VI. QuEsTION 352 anſwered. ty Mr. Henry Watſon," 
of Goſberton School, in Lincolnſhire, *' 
+ ; : 

put x = the number of fruit trees unknown; then Z + : 


+ „ +50 = x, and, by tranſpoſition, x— 5 —= —2 = 503. 
to : 0 88 4 out 
ivaſl = — S 600, the 
. . en ee neee 


number of fruit trees required. _ 


: 7 he de conciſely and elegantly anfavered by Mr. J ohn 

4 7 1 Fiſh, of Dartford, . ws 

a £+4+5=35 +21 +37 t= wanting vr of 
the whole. Therefore r = 50 trees; conſequently the 


4 + 
- 


1 whole = 600 trees. Now 1 = 300 apple trees, 4 = x50 pear 
ne trees, F.= 100 plumb trees, whoſe ſum = 550, to which 
. adding 50 trees, the ſum total = 600 trees, the proof. 

os Mr, John Nichol/on of Rocheſter, anfwers it in the ſame 


conciſe and eaſy manner; as did Mr. James Hartley of 
= Yarum, (who folved all the problems) Mr. F. Holden, Mr. 
| Holling fworth, Mr. Peter Brooke, Mr. Thomas. Trimingham 
— of Hull, Mr. Richart Gibbons, Mr. Jahn Adams, Mr. ohn 
of Williams, Mr. Fohn Ramſay, Mr. Feſeph Hilditch, Mr. Robert 

Butler, Mr. William Cottam, Mr. John Hampſon, (who alſs 
. WM. ſent the times of eclipſes for Leigh) Mr. A. Brest, Mr. T. 
n} Co pers Mr. Brownbridge, Mr. Jabn Potter, of Dukeslreen, 
* in Southwark, Mr. Jahn Peachy, Mr. Honnor, Mr. Henry 
| Wat/>1, and Mr. Thomas Allen, of Gęſbertan ſchool, in Lins 
ces, , CE ĩð TR 


> | BH Fete FTT 
ad But Mr. Thomas Huntley of. Burford, putting 22 x S trees; 
he then 6x + 3x F 2x + 50 & 13x; whence x = 50, and 12 * 
ns = 6ca, required, SES” 

nw _- : | VII. Quzs- 


5 


: triangle; 4 = 45, 
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VII. Quesr10N 3 53 anfwered by Mr. Henry Watſon 
of Golberton Schoo/, in Lineolnſhire. i 


put æ = AD the greater, and y= Dz̃ the leſſer ſegments * 


[fee the fig. 2283] 2=AC, and u = BC, the fides of the 

b=1gs, and c => 12, Then xy=a, zu 

= b, per queſt, and xx +co=22, and yy cc D un, by 
66 


" b | 
47 Euc. 1. Whence zz =— = xx =— = 
7 5 Ut Hege BY xĩXx x Tec 


= 


— 1 5 
Tec, and Jy e err from which laſt — 
bbxx—aaxx 


x3 ＋ bow. — ecexx S aa: Put d= 


then — x*+dxx a4, or x*—dxx=— aa; whence xx 
TT. 
2 2 a4 81, and xæg; whence y, 215, 


10 
and u 13. L. E. F. 


Moſt of the gentlemen befor · mentioned ſolved this queſ- 
tion, and particularly Mr. Thpmas Allen and Mr. John 
Williams ; all agreeing with Taptinos the propoſer's ſolution: 


bb —aa 


— cc, 


Z 2 54% e. e 2 2 2 1. 


0 III. Qu EST. 354 anſwered by Mr.Terey of Portſmouth. 


Let AC S, DC=b, BC=x. Per property of the curve, 


4:bb::a=—x : xbb=FB*; and 


S area of the tripexiiim DFGE to be a 
maximum. In fluxions and reduced, 
x a (let þ be what it will). Now 17 
Ea this value of x in F above, „ 
FB Sb, and alſo + @ for h (per quelt,), _ £1 

+ a * Fa = 256; whence, by extraction, 22 16. And 
a=18= AC, and DC = 12, C= 16, FB 4; the area 


of the parabola = + #65; and of the trapezium 4 * $a = 


37 ab, Hence every parabola is to the greateſt inſcribed 
trapezium, as 4 to 47, i. . 9 to 8. N. M. R. os ae 


* 


$4 4 42 8 


Ar. 


N g n 8 10 ** ANSWEBE De: 34. 
Ar. James Hartley ſolves it thus : Fi. 1 1 * 


The ratio of the abſciſſa and ſemi-ordinate' being as 3 to 
2, the ſhorteſt ſide of the greatelt inſcribed trapezium will 
ts; be the N and its area will be equal to the ſquate, 
he whoſe ide HG will be double the parameter. Put 2x 2D. 


by hen ; 3 x = 4 Ga and from the nature of ke curve l 


ro LD e but ac An = 80 = 70 


5 and DC+BG=DV =? 8 ugs; whence 226: Con- 
ip, ſequently DE = 24, FG =8, and FD =CE= v/256+64 6a 
WM = 178885; and laflly, 40 18. V. V. R. 5 
The above folutions are ſhort and clegant, as the pro- 
5, poſer's ſolutions" as is like wiſe the ſolution by Mr. Cotiam, 
and thoſe by Mr. Charles Smith, Mr. Jaſeæph Orchard, Mr. 
| F. Holden, and ſeveral others, which” tis needleſs to publiſh,” 
ſ: being of a ſpecies with che two ſolutions above, 3 to | 
1 tatisfy the curious. . 1 | | 
7. IX. Pede 3 5 hf vel by Mr. T, Ke Teacher 
/ * the * athematich, at an : 
7. ' 
| Fir. 07978 ='01* a), the diſtances of the two 9 in 
's the arch of a great 9 half of which = 480 54'. By 
2 As fine 4 diff.! ong. = 729 7: fine 4 the diſt. = 
48% fa, rad. ; fine 529 24 = comp: lat. Hence the lat. 2 


1 FS" 7 : ; 3 * - : 
— ode tn, — 3 — 5 172 | 1 — 
— be 8 - — LT — 7 . 5 : 8 
* 2 — — nk =» — = Si a. x © Sz — — — — — 8 — — < * 
* 2 — — A a 2 — — a) 4 8 72 — —_— » wad : - - 
. 1 * * T 2 = 2 * - W —_— eee — & co. RE "Re SIT 4 * y-1 —— — - 2. 8 — _— C 
— - — 8 — 9 — ac: = E = r dts A 
—_ 8 7 "= = — con Coe” : 
. : £ — — ———— 


Ag ain, as radivs : : co-tang. lat. (372 39') ;;: coſ. 

15 long. 97570 702 = fun's ſemi diurnal arch: tang. ſan” 8 

declination = 21 42! almoſt; anfwering to the 29th of No- 

rember and the 12th of January, alſo the 29th of May and, 
the 14th of July, N. S. . V. R. 

Mr. Peter Brooke found the ſame, did Mr. John Williams 


Mr. F. Holden ſolves it thus: 1 = OB 48* 157, 


the diſt. of the cities in degrees. If a  perpeodicylar be 1 
fall from the pole, it will biſect that diſt. and alſo the diff. 


of long. Therefore, by oppoſite des and angles, as ſine & 
diff. long. 72* 4: fine 1 diſt. 48% 547 :: rad. : coſ. lat. 377 
380 12555 Now, the ſun's ſemi Geral arch = 4di iff. long, = 
720 . Therefore by right-angled ſpheric triangles, as 
tang. at.: rad. :: col. 72 74 : tapg. ſun's declin. = 21% 44%. 
But 


. LI N 
5 
25 


14 


3 
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But if the apparent time of riſing to one 6ily and ſetting to 
the other be required, Say, as ſine diſt. cities 48* 54F' : fine 
{un's refraction 33' 22 rad. : 43 4%, which being added 0 
the above- found declin. gives 22% 2 48” declin. at the time 


of riſing and ſetting required. 


Mr. James Hartley, of Yarum, ſolves it in the very ſame 
manner, and determines the ſituation of the cities upon the 
| 29th of May and r4th of July, the ſun riſes at Japan 
when he ſets in Spain. = N 
12th of January and zoth of November, the ſun ſets 
k at Japan when he riſes in Spain. | 
And vice verſa. With which Mr. Richard Gibbons agrees, 
and Mr, Thomas Allen nearly. 2 | 


Mr. Cottam determines the ſame latitude, and days of the 
year, very near; and properly obſerves, that, in the queſtion, 
there ſhould have been expreſſed, on what days, inſtead of 
on what day of the year, &c. But, we obſerve, as the decli- 
nation can ſeldom, if ever, correſpond with the true time of 

n-riſing or ſetting in the required latitude, there is no pro- 
priety in this ſort of queſtions, which only admit of anſwer 
near the truth. And, for the ſame reaſon, the 349th queſtion 
(where the days of fun- riſing at Peterſburgh and Jeruſalem, 
at the fame inſtant, are required) contains the ſame geome- 
trical abſurdities; ſince the required declination is hardly 
ever poſſible to hit the true time of ſun-riling in both thoſe 
different latitudes; the declination being ſtill variable every 
moment of time. And, if the ſun's declination be ſuppoſed 
the fame for the ſpace of twenty-four hours, in this ſort of 
queſtions, ſtill the declination and tim2 of ſun-riling, on a 
particular day of the month, cannot exactly correſpond, ac. 
cording to computation of the ſun's place for that day, at 
noon, or time of riſing, by aſtronomical tables. 5 


1753 


X Qussrionx 356 anfocrad by Mr. William Cottam, 
| at his Grace the Duke of Norfolk's, | 


When the water is conveyed 
by the trough A= DC, then B. 
tis called an over-ſhot mill, and 
the diameter of the wheel is 
thus found: Let DF = 16 feet 
= a, the diſtance. of the fall; 
.CP=CA = 3x.. By mechanies 
x = n/a — x, where 2 = 
force of water at 4; therefore 


A. 


10. s n Ti ANSWERED. 43 
x S N- 3˙5313;, whence 7*c6226 = diam. of the 


* 


__ * * a "RF 5 2 — — — 13 3 
: ED. 


Ma TT @ o 


If the water be conve ed by the trough BY, then 'tis 
called an under-ſhot mill; and the greater the diameter of 
© the wheel, the greater will de its orce, and conſequently 


e will have more force than the over - ſnot Wheel. And, on 
ſecond conſideration, I make the force of the water drawa 
Q into the radius of the over-ſhor mill a max. i.e. ax V = x, 
ts a maximum ; whoſe fluxion 20 g — =0, being reduced 
| | | 3244/4 —=x > 3 
8, „Ta = 10F, and therefore 217 feet = wheel's diameter, 
ne But Mr. James Hartley, of Yarum, ſolves it thus: Let DP 
n, = 16 feet a; 16 r feet = c; x= time of deſcent of the 
of water from O to C; then cx* D , and 2cx = velocity 
i- * 22 i 6p 1 
5 at C. But ſemi-diam. of the wheel, which mul- 
0» tiplied into the velocity is = cr - cl, and its fluxion _ 
er | - a. - 7 
on made = o, and reduced gives * * = DC = 55 feet, 
a whence CP = toy; though I don't ſee the neceſſity of the 
ly querift's mentioning © a tun a minute.” | £2 
ſe ep 1 
2 Mr. John Rickerby, of Wooburn, Bucks, ſays, he has ſpent 
d great part of his lite among the belt paper mills in the na- 
of don; and obſerves, that a {wing wheel, which receives its 
a force of water eight inches above its breaſt center, exceeds 
TY an over-ſhot wheel; provided the current of water and fall 


at are alike: And ſays, though Mill-wrights differ in their opi- 

| nions-concerning the true pitch of the water- Wheel, that this 
opinion of his own is true. He ſpeaks of a pen, to give the 
diſcharge of water the 1 force, at that part of the fall 


m, where the water-wheel receives its impetus, or depreſſing 
| force; and computes the diameter of ſuch a wheel to be 26 
feet 8 inches; but on principles a little doubtful. 
24 
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XI. Quxs Trion 4357 aurſered by Mr. James Hartley, 
8 . of Yarum, "7 NE 
Let AB be the length of the whole ſcale in the common 
barometer = 5; while the mercury de 


ſcends from 7 towards B, it will equally 
aſcend from D towards C; ſo that DC 


= 7. Let M be the place of the water 


and mercury at a middle ſtate of the at- 
moſphere; then per queſt, MH = MX 
= 57. Put 4 = diam. greater tube, y = 


— . ' $2 , : ; 7 , 
diam. leſſer, and let Ci = x; then 7 *. 
25 8 | 

x d» Rex); and, as mercury 

is about fourteen times as heavy as water, 


In 


14* *. — 2 +xxy*; whence * 2 
x. | Now, if inſtead of x, in the Grſt equation, we ſubſtitute 
its value, and aſſume d i, we get, by reduction, y* = 25 


whence y 443 if therefore 4 be taken at pleaſure, it will 
n 


The Rev, Mr. Baker's ſolution is thus: 3 to t the ſpecific 


gravity of mercury to that of any fluid in a leſſer tube; 7 to 
x the ratio of the tubes; v a given variation in the common 
barometer, and x the correſpondent variation in the leſſer 


: : 75 | x | LETS. 1 
tube. Then 7: x :: 11: = variation at the upper 


ſurface C of the greater tube (being reciprocally as ſquares 
of the tubes diameters); the whole variation of the leſſer 


1x ＋ 1 «i 5 
tube = — 3 the variation of the mercury's ſurface at 


C, in the greater tube, the ſame with that of the water in 


F . Xx o . - * 
the ſame place, is — = variation at B, of the ſame dia- 


meter. The whole variation of the greater tube BG = = . 


The preſſure of the mercury and water together upon the 
air at K is from the length of the tubes, the contained fluids 


in G LC and Cm] being ſuſpended in equilibrio; the varia- 
tion 1n the preſfure of the difterent columns depend on their 
; | weights 


, 


IN 
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2 rx Xx 2 L ripe 
weighi of that column, in reſpect of a column of mercury of 


2x LE 
the fame length; Nr 


=», the variation in the 


0 — pow * WS aj vx? is ny a 
common barometer; whence 22 2 e. * 


727: 21 — r — x; and per quelt. 10: x :: x47? : 28 
—7* — x, (here.s = 14 nearly) whence r = 7 an 
the diameters of the tubes are as 33 541 to 1. V. MW. R. 


: Cor. I. If , 2, 3, 4, 5» 6, &c. and r= E, M3» MS 


a Rl A * —— 1 
V, V, VV, Kc. correſpondent; or if 5 = 2 
; 24 — 1 2 a . . . ; ; TL 25 , 
= OY the variations in this barometer will equal 


thoſe in the common lort. 1 55 


Con. II. If / = 1, 2, 3, 4, &c. and r = Vr, V3, VS, Vr. 
ef . 


o r a C eh GG . o . 
&, or if 5 = „ or r Vi-, the variation will 


be infinite. Hence, | 
Cor. III. The ſcale of variation in this barometer may 


have any aſſignable ratio to the variation in the common. 
barometer, 


Mr. J. Williams ſays, that Mr. Rowning (in bis Com- 
pendious Syſtem, p. 112) determines the ratio of the varia» 
tion of x, in the leſſer tube, to the common ſcale by x_ 


oma 2 & — X 
21 — 4 —1 


, Whence d 6 
3 Dm A x 


— 


XII. QuzsT10N 358 anſwered by STA0-TPUH. 


t being the tranſverſe, and c the conjugate diameters of 
the inner ellipſis of a ſohd elliptical ring, whoſe circum- 
ference is circular, of p inches diameter; then f p and 
ep will be the tranſverſe and conjugate diameters of 
the ellipſis paſſtng through the middle of the ring, whoſe cir- 
cumference is in the center of gravity; which circumference 
put = a; then, fince the ſolid or ſurtace generated is equal 
to the product of the generating plane, or circular line, re- 


ſpectively multiplied into the way made by the center of 


gravity, therefore 7854 ppe is the ſolidity, and 31416 


* 


the ſurface, of the elliptical ring, required. on 


Diary Math. vol. II. Hh The 
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"The fame anſwered by Mr, John Hartley, of Yarum, 


1 7 C | | 
If 4 be taken = 7 2 , in the queſt. and n 3˙1416, ä 
alſo A, B, C, &c. = the par preceding term wn; the loving 
| be I OT OO RT II 
Erie, 2251 : 25 4.4 2 : 5600 5 8.8 2 wn?” : 
mp ſurface 1 
1 erf = Leſichry aan . R 
N. R. The above ſeries are taken from Mr. Emerſon's ex- - 
cellent Doctrine of Fluxions, p. 174. VUA . 
XIII. QussTrox 359 . r by Mr. John Honey, of Ky 
CN | Redruth, Cornwall. | 4 
Put à and 5 = 42 and 26 inches, the tranſverſe and con- W 
jugate diameters of the hoop above; and c and 4 = 48 ſy 
and 29, the dimenſions of thoſe below; alſo u = 12, the ts 
fruſtum of the ellipſoid's altitude; and 2 =r8 inches, the an 
elliptical cylinder's altitude: Then, by a known theorem, ar 
EEE ; SEATED * m = 50*54 wine gallons, the content cle 
882˙36 | be 


of the hoop's concavity; and 72 5 
the content of the cylindrical concavity; whence the conca- Ml ſu; 
vity of both = 135*72 wine gallons. 8 5 | 

Mr. 70% Viggleſworth anſwers it thus: Let a= 42 inches, me 
5 = 26 = tranſverſe and conjugate diameters above; # = 48, 
c = 29 =tranſverſe and conjugate diameters below; Y = 2, 

p = 18, and n =*2618, then the content of the whole con - 
cavity = mhxct + bt 437 ++Fac+3mtcp = 1377416 
wine gallons. | | 3 

The ſolutions by Mr. T. Cowper, Mr. J. Hartley, Mr. 7. 
Adams, and Mr. Cottam, agree the ſame; but they miſſed 
the ſecret of half Miſs Polly's ſolidity, which being taken 
from the laſt- found concavity, leaves the concavity ſought. 
Mr. Adams obſerves, the fruſtum of the ellipfoid may be 
reduced, with advantage, to the fruſtum of a cone, and the 
elliptic cylinder to a round cylinder. 27 8 

The PRI B Qoxs Trion anſwered by Mr. F. Holden, at 9 

| Weſthouſe, near Settle, Yorkſhire, _ | bers 

Take a. piece of woods or a ſtone, of a known ſuperficies, N *%# 


and, dipping it into a veſſel full of melted tallow, you may, qua 
| | by 


= 8518 wine gallons, fa 


* 
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| by trying the weight of the tallow and dipping - veſſel in a 
ſcale before and after dipping, know the quantity of tallow, 
in weight, taken up by the piece of wood or ſtone. Then 
ö take about 18 or 20 modern mathematicians, (the more the 
3 better) {trip them ſtark- naked, and ſuſpend them (like Ab- 
ſaloms) by the hair of their heads, as chandlers hang their 
„ candles, or elſe by ſoft bandages under the chin and behind 
{ the nape of the neck, ſo that they may be raiſed or let down 
by pullies without hurting; dip them allo, one by one, in 
| the ſame veſſel where the woud or ſtone was lately dipped, 
be and mark the tallow they all take up, by weighing tie veſſel 
and tallow, before and after they are all dipped, (keeping 
the tallow juſt melted and of an equal warmth): Then fay, 


of as the quantity of tallow, in weight, taken up by the wood 

or ſtone, is to the known ſuperſicies of either, ſo is the 
* weight of tallow taken up by all the mathematicians to the 
12 ſuperficies of all the mathematicians, But, by all means, 
"A take care that they are kept naked till they are ſhivering, 
"x and almoſt as cold as the wood or ſtone itſelf, before they 


bs are dipped, elſe this proportion will not hold good. 

9 When they are all dipped, well ſcoured with ſoap, and 
_ cleanſed from the tallow, let them be weighed, (or wy may 
; be all weighed before dipping) and ſay, as the weight of them 
all in pounds is to the late - found ſuperſicies of them all in 
fquare inches or ſquare feet, ſo is 160 pounds weight to the 
ca- ſuperſicies of the modern mathematician required to be 


known, (= 131 ſquare feet, nearly, as we find by another 
168, method). V. M. R. | : | 


48, N 

— Paradoxes anſwered. | 
I. Paxavox anſwered by Mr. Richard Gibbons, of 

416 | Plymouth. 1 


| The fork was as the ſteel yard, Roger's ſhoulder as the 
7. fulcrum, ſuſtaining the burt hen, between the two powers, 
fed acting at both ends of the fork. | 


ll, Pa RA DOox anſwered by Mr. Edward Griffiths, of 
Elleſmere, Shropſhire, and others. #2 


| Caſe x, A piece of pliable metal being doubled, by apply 
Ing a round file to the doubled edge, and filing a halb Tanke 
gap, on opening the metal, a ſquare hole will appear. 

Or, the ingenious Mr. Cato informs us, that, if two cor- 
ners and an edge, at the end of a miſer's iron cheſt, be filed. 
way, with a round or any other file, there may be an exact 
ſquare hole leſ re. . 1285 £ 

Caſe. 
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Cafe 2. A cylindrical body being cut obliquely, the plane 
of the ſection will be an oval; and, conſequently, a round 


body, ſituated obliquely in an oval hole, will completely 
Lit. | | | | Archimedes. | 


The Fclipſes calculated for 1753, by 
Mr. Cowper, of Wellingborough. KF, 


7. Moon riſes eclipſed 44 digits, on Tueſday, April 17th, 1 
N. S. at- 5h. 3m. apparent time in the evening, viſible at 
London. End 7h. 47 m. | | 
2i. Sun eclipſed, Thurſday, May zd, 7h. 4om. N. S. in the 4 
morning; inviſible at London. But (according to Mr. 44 | 
will be near 8 digits eclipſed on the ſouth ſide: & in 139; be- 
ing vertical to the Arabian ſea, lat. 160 ſouth, long. 62 eaſt; 
and viſible to the inhabitants of Madagaſcar. oe A 
3. Moon eclipſed, Friday the 12th of October, gh. 40 m. of 
morning, N. S. inviſible. at London. But (according to Mr. 18 
Hulſe) eclipſed on the ſouth fide in h 19“ vertical to the vi 
great ocean, weſt of America, where it is partly viſible to 
that quarter of the earth. | . 
4J.᷑. Sun eclipſed, Friday the 26th of October, N. S. viſible. | 
Beginning 8 h. 35 m. 5s. Middle 9 h. 43 m. 36s. Vitible con- ; 
Junction gh. 44m. 348. End 10h. 56m. 398, Duration 2b 
21 m. 348. Digits on the ſun's lower limb 89 20“. : | 
6 „Dig. 
1. Eclipſe calculated by W4 _ rye pur. Pie, T 


Mr. Cowper, by C Londen 5 2716 3717 4712 20|$ 2 


Dr. Halley's 4 Wellingbor.| 5 256 357.44 
corrected Tab. e | M. r. Lo. 44 dig. * 
2 | at 7 h. 3 m. E. 


g London - [4 596 177 3002 31 2 
Mr. Man, Plymouth 4436 17 14/2 312 
AER Conſtantinople 6 5518 13/9 262 31 5 
Mr. Hulſe, London 7 5818 22 42% 52 5 44 
Beg. Mid, End Dur. Dig. 
h. m. h. m. h. m. h. m. 


* 


e e 3 43 434 20 360.2 21k 8 25 


4. Eclipſe calculated by 


Dr. Halle y's . 
corrected Tab, Wellingb. 1 þ oy 
| Londos f * enen 1 | 
* J Plymouth, 30. 947 10 59 229 827 : 
Mr. Man, Liſboa IN 7 50 9 © 11 20 3 30 11 49 
Conſtantinople 11 24 12 46 2 8 2 44 745 
| 2 26 8 36 


Mr, Hulſe, London | 8 30, 9 48 10 30 > | 
| | ; | | | There 


WNW. NEW OV EZST ION | 
There is 2 Tranſit of 5 on May 6th, N. 8. (Mr. Hulſe: 
fays 5th). Beginning 2 h. 47 m. 248. morn. Ending 10h. 43 m, 
208. according to Mr. Cowper, from Dr, Halley's tables, 


being 2 hours ſooner than by Leadbetter. 


For proving Aſtronomical Tables. 
The moon's eclipſe, June 8th, O. S. appeared thus at 


Rome. Beginning 8 h. 2 m. 28. Immerſion gb. 6m, 108. Emerſ. 
Alexander Mau. 


101. 35 m. 498. End II h. 39m. 498. 


New: Queſtions. 


I. QuesTrow 361, by a Perſon of Hontur. 


34 


A water mill is to % Hüft wierd there is a fin of wil 


of 24 feet. —It is required to determine whether a wheel of. 
13 feet with 6 feet fall, or a wheel of 16 feet with 8 feet fall, 


will grind the moſt corn with leaſt water ? 


U. QussT10n 362, h) Mr. John Fiſh, of Dartford. 


A ball weighing 4-pounds upon the ſurface of the earth, 
to what height, in the air, muſt it be carried ro weigh but 


pounds, and how long would it be in talling tothe ground f: 


Ul. QuzsT10Nn 363, by Nichol Dixon, of Blackwell. 


In Craven as I walk'd alone“, 


Phbhree objects once appear'd in ſtone, 


J do proteſt I ne er ſaw bigger. 


And ſtood in right triang lar ſigure. 
: - Theſe ſtones (as being told to me) 


Go by the names of A, I, C; 
From C ro AI meaſur'd, then, 
In Engliſh miles exactly ten. 


From J, for B, due north I ſtride, 


Till I the rifing ſun . N 
Appearing in a line with C, 
Direclly, as I ſtopt at D: 


And there old Bob (who came in ſight) 

Told me the angle C was right; 
That three miles further on ſtood 5, 
And ſaid that courſe was true for me:“ 


* Lat. 54“. 5 
Hd 3 
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1 The time this happen'd, I may ſay 
Was on the 28th of Mayy 


Now, without meas' ring, I don't doubt | ] 
But you'll the miles to C find uvut. 735 4 
Te, who to cards or dice pretend! 
This problem ſoly'd, the game will end: ; \ 


Tho, Simpſon ſent it firſt tor fun, 
Now, folve it you, ſome ſon of a gun! 
For cards nor dice can Simpſon charm, 

Like old Sir John, that keeps hiia warm. 

[See the fig. to the ſolution. ] „ 


IV. Quss rio 364, by Mr. T. Cowper, Teacher er 
: Mathematics, at Wellingborou gg. 


wW rs o Me 


On the x4th of laſt March, at half an hour after 11 in the 
orenoon, being in latitude 52270, I obſerved io beats of 
my pulle between the time of a ſmall cloud ſhading me, and 
that when the ſhadow thereof reached a tree, at the diſtance 
of 88 yards, eaſterly from me; immediately before, I hke- I 
wiſe obſerved that the angle formed by the ſhadow of a ſtick 
perpendicular to the horizon, and a line drawn from the rfee 3 
to the place of obſervation was 120%. Now, admitting 79 
pulſations in a minute, the hourly velocity of the cloud, its 
direction, and what point of the compaſs the wind blew, are 
- thence required. WE de en e 


v. QuzsT1ion 365; by Mr. John Williams. x f 


What pounds 5 being put out at its equal value L 
per cent. at ſimple intereſt, for an equal number of yeats, | 
will raiſe an intereſt equal to half the principal? 


VI. QuesT1oN 366, by the Rev. Mr, Baker, of 
| Lincolnſhire, Sd 


* 


Stickney, 


Q. 


TP 


If the thickneſs of two microſcopic glaſſes be three-eighths Ml . 
of their reſpective radii of convexity, and theſe be in the 3 
ratio of 10 to 3, how mult thoſe glaſſes be diſpoſed, ir a 
compound microſcope, fo that an object, eight inches diſtant 
from the eye, ſhall be thereby magnified a thouſand times? 


VII. Quss Trion 367, by Mr. T. Cowper, of Welling: 
„ Deng... | 


99888 


On the 19th of September, 1751, at night, the vertical 
| angle between Jupiter and the {tar Càſtor was obſer ved to be 
y: „„ 33 


535 


Wbat is the content of a caſk, in ale gallons, whoſe ſtaves 
XII. Quss Trion 372, by Mr. W. Bevil, of Harpſwell, 


miles, where muſt I view them on a line drawn betwixt their 


thoſe obſervations were made ? 


Ne. 3060. NEW] QuESTIONS. 332 
35 48', and that between Jupiter and the bright ſtar in 
the whale's tail, 789 29“; it is required to determine the 
latitude of the place 1 hour of the night, where and when 


VIII. Quss Trion 368, by Mr. Chriſtopher Maſon, of 
* Eaſtburn, near Petworth, in Suſſex, 

A conſtant quantity being put for a factor, inMonſ.Ozanam's 
Mathematical Recreations, to be multiplied by variable fac- 
tors, in order to produce 3 ones, 3 twos, 3 threes, &c. through 
all the digits, I defire to know both the conſtant and variable 
factors, that will produce 6 ones, 6 twos, 6 threes, &c. alſo 
g ones, 9 twos, 9 threes, &c. through all the digits? 
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IX. Ques TION 369, by Mr. Terey, of Portſmouth, 


Required the ſuperficial content of a ſcalenous cone, whoſe 
longeſt {ide is x2 inches, ſhorteſt 9, and baſe diameter 6 inches, 


" 


X. QuesTiON 370, by Mr. Joſ. Hilditch, at Handal, 
ee near Shrewſbury, | = 


The three diſtances from an oak, growing in an open plain, 
to the three viſible corners of a ſquare field, Tying at ſome 
diſtance, are known to be 78; 59, 161, &c. and 78 poles, in 
ſucceſſive order: Quere the field's dimenſions, and the acres 
it contains ? A 


2. Quss Trion 371, by Mr. Terey, of Portſmouth, g 


are exactly circular, and dimenſions of the head and bung 
diameters, and alſo length 24, 36, and 48 inches? 


Lincolaſhire, 
4 gs bs «# + + 4 2 2322 f - 121 

Suppoſe the moon's diameter to be 2170, the earth's dias 
meter 7970, and the diſtance of each other's ſurface 240000 


centers, to ſee the greatelt quantity of ſurface of both bodies 


p9ilible? | ; | 
AT | XIII. Quts- 


/ 
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XIII. Quss Tie 373, by Mr. John Williams, of Mold, 
e in Flintfhire. . 


Mathematicians take pains to deſcribe curves and ſolids 


that neyer exiſted, yet ſay little or nothing to the properties 
of thoſe things that are in nature; eſpecially the fections, 
ſolidities, and curve ſuperficies of the egg, Which is one of 
nature's 8 productions. If any of the problematic 
 Problemiſts would be pleaſed to give the ſolution of the quan- 
tity of curve ſuperficies and ſolidity of the egg, when its 
axis is 24 inches, greateſt ordinate 17, and the diſtance from 


that ordinate to the neareſt end 1 inch, they would be inti- 


ted to a maximum of applauſe, inſtead of the minimum ac- 
quired, by puffing and cavilling about their ſuperior dignity, 
who are odd fiſhes at foot - ball. 5 


XIV. Qurs Trion . Ly Philotheoros. 


My Lord Mayor's gold chain being 50 inches in meaſuring 
round it, at what diſtance muſt it be hung over two pins, 
horizontally fixed in a wall, covered with crimſon damaſk,, 


for a ſpectator to behold the moſt damaſk. poſhble, within the 


circumference of the chain? 
Px1zt QutsTt10N, by Mr. James Hartley, of Yarum, 
"Suppoſe DAFE to be a veſſel in the form of a. conical 


fruſtum, /e the fig. to the ſolution} whoſe top diameter 
DA = 20, bottom diameter = 10, and depth = 15 inches, 
n 


3 by an inflexible line Cg = 100 inches (the line 
a 


veſſel being ſuppoſed of no weight) and the veſſel full of 
water to weigh 100 pounds weight, when the veſſel is per- 

ndicularly ſuſpended at B. Let the veſſel be drawn aſide 
y a cord faſtened at (a) the bottom of the veſſel, while at 
the other end of the cord is a weight # ſuſpended, the 
cord freely ſliding over the pulley at P, placed at ſuch a 
diſtance from C, in the horizontal line PC, as to require the 
leaſt weight, V, poſſible, to equipoize the veſſel when the 
tenſion of the cord Pa is a maximum: Required the weight, 
V, and diſtance TC? 5 1 
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PaxApOx I. by Mr. Cottam, at his Grace the Duke of 
„ erfolg. ; "0p 


7 
* 


Whene'er my Lord a journey takes, 

Or to a friend a viſit makes 
Illis neareft road ſouth always lies, 
directly ſouth) which all ſurprize ! 

Remote the place, adjacent, either, 

This fide or that, no matter whether, 

Hereof the reaſon make appear 

In your fam'd Diary for next year, 


PAAADOx II. by John a Stiles, Clerk of H— n. 


A man's lands, which he's ſupppoſed to have purchaſed, 
devolved to his only daughter, and then to her eldeſt fon 
(according to common deſcents) and the only ſon of the pur- 
chaſer, who was begotten in lawful wedloc, as well as the 
daughter; yet he had nevertheleſs no manner of right to the 
inheritance after his deceaſe: How could this be? 


RY — - | _ — . 
1754. 
| _.. Queſtions anſwered. 


7. Quxsrion 361 anfuered by Mr. J. K. b 


T ſpaces paſſed through by falling bodies being as the 
. | ſquares of the acquired velocities, the velocity of the 
water falling 8 feet is to its velocity acquired in falling 6 feet, 
as 4/8 to 4/6. Therefore by the property of the lever, the. 
force of the ſame. water to turn a wheel of 16 feet, with a fall 
of 8 feet, is to its force to turn a wheel of 18 feet, with a fall 
of 6 feet, as 164/8 to 184/6, or as 84/4 togy/3; that is, as 
4/256 to 4/243. Whence, it is evident that the wheel of 
16 feet diameter has the greateſt advantage. ” 


* . 


„ LADIES“ Diaries. [Simpſon] 1754. 

It was anſwered in like manner, and on the very ſame 

principles, by ſeveral other contributors. But theſe prin- 

ciples, though true in themſelves, do not appear to us ſuffi- 

cient to give a right and full determination of the problem 

under conſideration. To have the true quantity of the 

effect, not only the height of the fall, and the diameter of, 
the wheel, but alſo the weight and force of the water in the 

wheel ought to be regarded; and conſequently the different 
poſitions of the buckers with reſpect to the horizon.——As 
this is a ſubject of much importance, it is hoped our inge- 
nious correſpondents will think it worthy of a farther conſi- 
deration, and communicate their thoughts thereon, for the 
benefit of the public, in our next Diary; to which we ſhall 
refer for a fuller diſcuſſion of this matter. 


II. QuesT1on 362 anſwered by Timothy Doodle. 


Let CD be the earth's ſemi diameter, and DA the re- 
quired height from whence the ball mult fall: Then 3: 4 
:: CD: CA:; and conſequently CA = CD Xx VA 
3980 / = 4596 miles. Whence DA is given = 616 miles, 
or 3252480 feet. | 

Now the diſtance deſcended in the ſirſt ſecond of time be- 
ing always as the force, it will here be = 4 of 16 feet = 
tar feet: And conſequently the time of defcent through 


: : g 252480 
AD, with the ſame force uniformly continued, = bY 3 5 : 
1 


| | T 
= 619 ſeconds. But, ſuppoſing a ſemi- circle SC to be 
deſcribed upon A, and DS perpendi- 

cular to A, the true time of deſcent 
through 4D will be in proportion to 519. 
| ſeconds, the time juſt now found, as half 5 
the ſum of the ſine DS and the arch AS, 

is to the chord A4 (as is proved by the 
writers on flaxtons). Now AU: CD :: 
VA: Vz) :: 2 (twice the radius of the — 
fables) : 4/3 = 1732 = the verſed ſine of 
the angle SC C = 13752 4. Whole ſupple- 
ment 408 is therefore given = 42* 56' : The natural ſine 
of which will be 68 Tr. and the meaſure of the angle itſelf = 
7494; the half ſum of theſe is 715 2: But the chord of 429 
$6' (2 * ſine 219 28') is 7319. Hence it will be *7319 :*7152 
:: 519 : 507 ſeconds, or 8m. 278. the true time required. 


The 
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| "The ſane guſwer's by Anthony Shallow, Eg, 


If the eartk's ſemi-diameter (C D)] be denated by a, it is 


r 
„ 


plain that a4/F — 4 will experts the required height 49 
> Wim which the ball muſt fall. To determine therefore the 
t Wine of the deſcent through , let the velocity of the ball, 
ser fecond, acquired in falling through any diſtance AF 


(= x), be denoted by v; putting «= AG; and d (Ax 16˙1) 
= the diſtance deſcended in the firſt ſecond of time from 4: 
Then, 2d being the meaſure of the velocity acquired in one 
ren with the force at A, it will be as c XK :: 24 
f = ay Win geneiated, * ſecond, by the force 


DD 


* wy . 0 0 
2 dcc . . 2 ; 
u F: Therefore v: — : x: b; and conſequently = 
E- g 8 N | 
4 Se | - UF: JE 
= — Hence, by taking the flu , ad ee, 
Sy + wo 


—. Therefore 1 = 2% de * 3 and conſe- 
— * Vc x 


e · , r 
| MC x err Ss 
IE:? Gs. i es <0 
50 Wh the required time. Whoſe fluent is = 7 * 7 multiplied 
; # the ſum of the {ine and arch whereof the correſponding 
erſed fine is — (unity being the radius). But - (ex- 
242 Peng the time of deſcent through 4C, with an uniform | 
rce equal to that at D) is given = 1418 ſeconds. And =. 
= 0'26795; anſwering to an arch of 42 56' ; whoſe log | 
\ = 07494; and that of its fine = &'6811. Hence we have 
ore wy 0.7494 * 1418 = 507 leconds = 8m. 278. M. M. R. 
ſine ; 
425 
152 


The | III. Quks- 
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: III. Quss Trion 363 anſwered by Mr. Rich. Gibbons, 


Construction. From the latitude of the place and the ſur': 
declination, the ſun's, horizontal azimuth 


| 
BDC is given = 48% 3;'. Having therefore 
made the angle BD© = 489 35", and DB 
Dez; let a ſquare, whoſe fide {AC is 10, be 0 
formed, and let the angle thereof AC be c 
ſo moved along the line DO, that the end f 
A, of the ſide CA, may, at the ſame time, 9 
paſs over the line 0 A, till the other fide V 
of the ſquare paſſes through the given point a 
B. In which pofition draw BG and AC, © 2M © 
and the thing is done, as is evident by inſpection. 0 
LO RS] * „„ „FF Ir 
Algebraic, ſolution, Put 5 = AC =10, e= BD= z, and 
E ſine of BDC= (line ADC; alſo put d= 5 * 0074992, 
and x S ſine of C D: Then is VIX x = fine BCD; and, 
we have 3: :: *: dx AD; alſo i — Xx: c: 2: — 
2272 
—.— = BC. And, by 47 Euc. x1, 324 = m. 
2cdx + d*x?. Reduced, x =0'5517 = the line of 33® 29 l be 
From whence CD =3'4738 miles. _ thi 
| | 3 5 the 
The ſame anſwered by Anthony Shallow, Eg. 
. Suppoſe the circumference of a circle to paſs through 4 uh 
K. + aug C, cutting BC produced in E. Then, AE ber F 
drawn, in the triangle {CE will be given (beſides the right a 


angle) the fide 40 and the angle E =BDC= 148? 34 - 
the ſun's horizontal azimuth from the north: Whence Cz 
is given =8 8265; which put S, making C= b, BD =c v 
and BC = x: Therefore AB =y/bb + xx; and, by ti 
property of the circle, c V + xx. x x Ta. Henc 
X 26966; and conſequently DC = 3'473 miles. &c. 


It was alſo anſwered, in a curious manner, by Mr. 7. 4 
Mr. Sam Bamfeld, Bathonius, Mr. . Bevil, Mr. T. Coair! 
Mr. J. Hollinnavort“, Mr. J. Dilbourn, Mr. B. Talbot, an 
Mr. 7. Higgleſwortb. = 


iv. Qvz 2/2 
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IV. uy Es Tron 364 anfoered by Mr. JoknWigglefworth. 


Let P edprefiins the north pole, Z the zenith, 2 1 the 
ſhadow of the ſtick, and Z T the direction of 
the cloud; then the angle 1Z O =609; and, 
in the oblique ſpheric triangle © Z P, is given 
PZ the complement of = titude, PO the! 
complement. of the ſun's declination, with tbe 
contained angle P; whence the angle Q 
is- found 9 ⁴¹ 30%; ; which added to 72 Q, 
gives TZ R = 69 42 3”. Therefore the 
wind blew W. b. N. 4N. nearly. Again, by 
allowin 1 70 puffadiaos to a minute, the ſhade | 
of the cloud will move over a ſpace= 88 yards in the time 
of ro pulſations, or 84 ſeconds; which is at the rate of 21 
miles per hour. | | 


7 he mur anſwered by Me. James Robinſon. | 


Durluge Io pulſations, we may ſuppoſe * ſun Joes not. 
ſenſi bly change its place; and; conſidering the immenſe diſ- 
tance of the ſun, when compared with that of a cloud, we 
may take the rays proceeding from the ſun to the cloud, at 
both obſervations, to be parallel: Then, the ſun's a 
being (per ſpherics) 9 26 from the ſouth, the direction of 
the cloud was E. b. 8. 4 8. fere; and, the hourly velocity of 
the wind, blowing from the oppoſite point, 21 miles. 


II. R. 


Mr. Ah, Bathonius, Mr. W. Bevil, Mr. T. FF Mr. 
Richard ibbons, and ſome others, alſo an{wered this pro- 
blem, and agree, exactly, in the velocity of the cloud; but 
make ſome little difference in its direction, ariſing from 
having taken the ſun's declination from different authors. 


— 


V. rs F ton 365 anſwered by Mr. F Milo: 


Let rool; principal = and for the required principal, 
Kc. put * 5 then : x 1 6d N the ntureſt tor one Jear i 


and as x (year) is to * 1 * ſo is . to 0 =, the intereſt | 


for x years : Wlience (per queſt) 2 3 5 1 ve 2 


= 5˙ 071 pounds = 71. 18. 1 
Dlary Math. Vol. II. 1 In 
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In the very ſame manner it was anſwered by Mr. 7. Aſh, 
Mr. S. Bamfield, Mr. G. Dickinſon, Mr. 7. Colinge, Mr. 
Gibbons, Mr. Holingworth, Mr. Fonah Milford, Mr. VV. 
Newman, Mr. Fo. Peil, Mr. D. As Mr. Ones Ro- 
a0 and Mr. Ch. Tate. | 17 


1 


IVI. ne 366 ee by mee 


Let the radius of convexity of the vens O,. next the 
object A, be put = 4, 1 | 
thickneſs BC = b, the 
radius of the eye- -glaſs 28 bs 
S d, and its thickneſs . 

E Fre; and let the ſine 
of incidence be to that 
of refraction, out of air * F 
into glaſs, as 1to r; put- 255 

ting q=1i— 7, t= the given linear amplification, and x= 
the diſtance CD of the place of the image from the lens O. 


Then, being the place of the image of an object at D, 


by a known theorem i in optics, AB will be = 72 2 


being put = 6 +: 5 And, by another known theorem 


* — — 
(which is a corol. to the 3 the principal focal diſtance 


ED of the lens S, will be Be Sn, 
2d — qe 


Burt, by the queſtion; 2 =; ok 27, 


Therefore, by the ſubſtitution of equal values, 22 = + 


and en 


X ; 8 1 5 CES 
—, ad DE= & Mas RENE 2. 
. „ == a7 37 . 


"WS 


Whence DS (= DE+ES)= 4 8 1 5 


16—37 


= EE 4 a0 by the 


” ca, 1 1 — 


ſt. — 9D x £4 =; that 9 hat” — 
que OA * 55 — a is, in Ipecies, 74 


the value of the angle 31 
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N | i 14 ra rig 
RN Page? 


* 


— er Puta 2, and 2 4 
„ 538 | | 5 8 1— 42 
=y; then will 2 (= + _£2_) = ay; and our equa- 
—y; f 8 1 42 3 3 c 
tion by ſubſtitution, &c. will be reduced th 
| | gy —1 16 
1 ry n 
e ＋ 2 +2 +$—— — — 
8 . 3 —.— 
GO — the „ cc 
nn e 
= of x Tia „ From whence, and 8 »—— =; 


the value of z, will be found by an equation of three dimen- 
ſions: And then, the value of FA being given in terms of a, 
by putting that value 8 inches, à itſelf will be found, and 
from thence every thing elſe, required. : 

But as the finding of z this way (the terms being numerous) 


will be ſomewhat troubleſome, the known. method of ap- 


proximation, by trial-and-error, may be here uſed with ad- 
vantage. According to which, having aſſumed for the value 


of z, that of y (=3 * — will be immediately found; 


and then, by true theſe two values in the other 
equation, the error will be determined, &c. &c. 


VII. QuesT10N 367 anſwered by Mr. W. 1 t. 


Leet P be the pole of the world, Z the zenith of the place, 


and B, I, C, the three ſtars: From the 


given longitudes and latitudes of which, 1 


or from their right aſcenſions and declina- 


tions, the diſtances B and IC, and the 


angle HIC, may be found, by common 
trigonometry. | 
Aſſume the value of Z 7 as near as you C 
can to its true value: Then, having two B | 
ſides and one angle, in each of the triangles 
BIZ, CIA, the angles BIZ and C1 may be found, and 
conſequently their ſum B /L. Mark how much this value 
of 310 differs from the given value of the ſame angle: 
Then make a ſecond Rp for Z 1; and find, again, 
8 the error, as before. 


. ” = 
—— — —— 
2 — 


1 2 - From 


1 7 
| 
4 
+ 
þ 
| $4 
* 
154 
1 
* 
1 
hor 
. 4 4 
147 
1 
. * 
, i q 
N 4 
7 
r 
55 4 
et 
_ 
* 
7 - 
Tos oft 
. 
: wy 
fs. it 
801 
ON 16. 
: | * 
Fi 
14 
7 
180 
11.35 
49 
11 
* ; | 
a” 
TH 47 
30 
$5. 
4&8 
i 
1179 
* i 
"4s 
L Y 
þ . 4 
47 as 
ö KY 
25 od * 
T i 
eo A * 
001 
„ 
4 
9 5 «A 
S199 
4 * q 
* l , 
41 14 4 p 
1. 
4 | * 
4 
; ; L 
* 9 
iy, 
112 : q 
. 5 
„ 
. *3 
. 9 
1 
. + © 
. 
; by” 
1 
| Y 
1 7 
o p * 7 
= 4 q 
£ 4: 
[x | 
46.58 
391 
8 
IN 
. 1. 
1 
75 * 
1 
+ 
* x 6 
1 | 
} © 
"ws 
71 * 
"Im 
Wt 
nj 
. 
* 
Ws 
N. 4 4 
7 = 
10 
77 


— ee a 


— = : — . = 
— — — 
— 2 — 
5 
© * 
q g US 


+360. LADIES DL 


ARIES, [Simpſon] 17. 


From theſe two errors a new value of IZ, by the known 
methods of approximation, may be found; and ſo on, ill 
you arrive to What degree of exactneſs you pleaſe. Having 
thus determined Z I and Z 1C, from the latter of theſe 
deduct BIC, the remainder gives the angle Z IP: From 
which, and the two given ſides including it, both Z P and 


- ££ 1 will become known. 


VIII. Quzsr1 on 368 anfwired by Mr. J. Robinſon, 


Let 999999 = a be the conſtant factor, in order to produce 
6 . &c. The other factor call x, and the ſirſt 


5 


product ꝓ; then xa = p, and conſequently x ==. 


2 


Univer/ally, putzing che conſtant factor (which is axbitrary) 
for the denominator, and the given product for the nume- 


rator, the fraction, or fractions, thence ariſing, will be the 


variable factor, or factors, re 


quired. 


If any number of nines be taken for the denominator of a 
fraction, and the ſame number of any of the digits for a 
numerator, the fraction, When reduced to a decimal one, 

will have the very ſame ſigures as the numerator, repeated to 


infinity. Thus, for example, 5555 is = 1234123412341234, 
| 444444 


&c. ad-infinitum. Thus alſo, XX = 244444, &c. and con- 


* ſequently 999999 x ©4444, &c. = 444444; and ſo of others. 
le 


The varia 


actors, derived by this general method, are 


fractions; but there are particular anſwers to be had in whole 


numbers. Thus, becauſe HH = 37037, and 


111111111 
—— V —— 


= 27037037, it is evident that, if 3 be taken for the conſtant 
factor, the reſpective variable factors, to produce 6 and 9 
ones, will be 37037 and 35037037. The multiples of which 
by 2, 3, 4, 5, &c. will conſequently: be the other variable 
factors required. In like manner, 37 being aſſumed for the 


conſtant ſactor, the variable o 


* 


together with their multiples. 


nes will be 3003 and 3003003, 


IX. Quks- 


Ae — 8 oO HH & nA 


= mw „„ © © »2 =» 


—_ a. v8 


O09 


tr 


= 3 r 2 


7 
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IX. QuesrT! oN 309 anſwered by KB,. 


Let ABHDEC be the given cone, and 4G its perpen- 
dicular height: Let EAN | | 

be a tangent to the cir- a 4 

cular baſe BE D H at any 7 | 

point E; and, ſuppoling e 


to be another point in the EY, 
curve indefinitely near to Hh 

E, let EA and e 4 be LY E/ jp | 

drawn in the ſurface of X /[=L 


the cone: And from the 


through G, let fail the 

perpendiculars EF and | 

ef: Draw the radius CE, | ge Fe, 

and the line G & parallel thereto, meeting the tangent EM, 
at right angles, in X; to which point 7 — the vertex of 
the cone dra) X A, which will be perpendicular to the tan- 
gent E M becauſe (being equal toy/4G* +6 K2>) it will 
be the leaſt 

poſſible. 


Pat now CE =a; CG =6, AG rt, and CE=x, BE 


ſame points E, e, upon BE — 74 
the diameter BD. paihng | C „ KY 


S2, and. Ee Z. Then, by the property of the. circle, 
CM = =: And, by ſimilar triangles, C. H: CE :: MG 


(== —b): G -. Whence AX NAC +G K* 


= Wa +4a* —2bs + 2; Which, muluplied by Iz, 


bbxx 


gives 22 awotn * oy 


for. the area of. the 


triangle E.72,.or the fluxion of. the required ſuperſicies. 


. . a 97 A Xx . 
Which fluxion, becauſe 2 = -— —, Is alſo = 
| | MAaa—Xﬆ 
byuxx 


aa 


lex Hie, nb 


— : Whoſe fluent will expreſs 


Maa — XxX 
the requ'red ſiperſi ies of the cone. | | 
But as the ſinding of this fluent is extremely troubleſome, . 
and, when it is found, converges {lowly (except where the 
s I 1 3 cone: 


poſſible, in this poſition, where GK is the leaſt. 


bo 
1 
bs 
! 

I 
He 
7 

7 
7 
4 
i 
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Ga 
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cone is but little inclining) I ſhall therefore give the ſolution 
by a different, and more general method. , | 


Let PT be a right line equal in length to the ſemi-circum- 
ference BNE D; upon which, as a 5 
baſe, (or abſciſſa) ſuppoſe a curve P #7 i7 
'pqr-st to be deſcribed, ſuch that, ta- | 
king PS always = BE, the ordinate 

Ss hall be every-where equal to half 
the correſponding perpendicular &: 
Then it is plain, that the area PTzp P @Q - 
of this curve, will be exactly equal to 
half the convex ſuperticies of the cone. To approximate 
which, conceiye the axis PT of the curve and the ſemi- 
circumference BME D of the circle, to be divided, each 
into four equal parts; and let the ſucceſſive values of 7 X (= 


* + a— 5 ) anſwering to the points of diviſion B, 


L,N,E,D (or P, Q, R, S, T) be. computed, and repre- 
ſented by 4, e, %, g, and b, reſpectively. Then, theſe values 
being the doubles of the correſponding ordiuates Pp, Qg. 
Rr, Ss, Tt, it is evident, by the method of equidiſtant 


ordinates, that 7 . . 127 X E'PT, will 


90 | | 
expreſs the area of the curve, or half the ſuperſicies of the 
cone, very nearly. | 


Now, in the caſe propoſed, AB being =, FL= 9, and 


BD=%6, wehaveCE=;3=a; DC (= —— 
=2;CC=;5i=b; and 4G*=7519375=c*. Here, therefore 
( A) = 12; e (=+/co+aa+4bb+aby/2)=10'9996; 
f(=wyec+Þaa)=9'2162; g (=yVoc+aa+ibb—aby3) 
=8'7432; and / (= AD) =g, 2 

(2 x d+h +32xe+g +1nf 


= Xx NED) 
the content of the whole, required, ſuperficies comes out 
93˙13 ſquare inches. By taking a greater number of ordi- 


nates, the anſwer may be brought out to any degree of 
exactneſs deſired, however great the inclination may be. 


From whence 


Mr. Bamfield, by an eaſy approximation, brings out nearly 
the ſame numbers with the above, | 


"" QuEs- 


I So 


X. QuesT10N 470 anſwered by Mr. J. Robinſon, 


gallons. 
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Let a=OD=OB=18, 18 04 
50161, and x= AF. Then (per Eu. 47, 1) 
bb +2bx +2xx = aa. Reduced, x = 

* — — — 25 From whence the ſide 
of the ſquare will be found 24 poles, 
and the area of the field = 3 acres, 2 roods, 
and 16 perches. | 


— 


The ſame anſwered by Maſter John Birks, a Tyro at 
6 Goſberton School. | 


The three viſible corners of the field being repreſented by 
A, I, and D, it is evident, becaufe the given diſtances of 
the two laſt from the oak, at O, are equal, that the line 
F biſeas the angle B 7D, and conſequently that the 
angle B AO = 1359. From which, and the given ſides 410 
and BO, the angle AB© is found (by trigonometry) = 329 
26's AOB = 129 34%; and the fide of the ſquare AB = 
24 poles: Whence the area of the-field = 4 acres, 2 roods, 
and 16 perches, which was required. 


According to this laſt method it was alſo anſwered by Mr. 
Richar Gibbons, and Mr. J. Milbourn. Mr. C. Tate, Mr. 


J. Wigelefworth, Mr. F. Ab, and ſome others, ſolyed it by 
different methods. 


Xl; QuesTION 371 anſwered by Mr, T. Coates, 
| Writing-maſter, at Briſtol, 


Put r= the radius CF of the generating circle, which is 
found (by common properties) =. | | 
51; alſo put c CH = 33, DN 2 

=b, HN (SCP) = x, and MN © 


Then, univerſally, y=4/77—xx D. 


— c: Therefore yy = rr — xx + 7 ohh * 
— Rs nt | l - . F. ah 22 
C—23cay/rr—xx=bo—ax—2c9y; 5 


and py*x =pxbbu—XXX=—25cx 44 664 127 | 


— — — — 


= 5; waoſe flyent is *xb5bx Tx I —2cxarea MNHF 
=: Which, when x = 24, gives the content 139˙42 ale 


i The 
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The ſame anſwered by Mr. John Wiggleſworth. 
Let G H =half the length of the caſk = 24=a, BG =1, 
B, HF=18 =c; alſoputr=rad. CM= cr 
(by the nature of the circle) »=PN=CH, p =3˙141 59 &c, 
396 f., and y = MN: Then y=w/rr —xx—m; 
and therefore py*x=px K —x2 +m* —2mMpxy/rr— xx 


=thefluxion of the ſolidity: Whoſe fluent px >x#7> X +21? 
— azmp v area CF MP = the ſolid deſcribed by the rotation 
of HFMN about the line ZN: And, if L be put for 
the length of the arc whoſe radius is , and right fine x, 


r ; 
then 4 am. 4 ==: = area CFMP. Whence the ſoli- 
dity of the whole caſk, when x = a, and y = b, is 25 * 
ar? —x7a3 —mrL —abm = 39316˙99 cubic inches, or 
139˙4219 ale gallons. | | 
Mr. Richard Gibbons, putting x = 12, makes the content, 
by Shirtcliff's Gauging, (p. 201) = &'080685 x3fe= 1394237 
ale gallons. Mr. 7. Miibourn, by a different method, makes 
it 139˙44; and Mr. Carles Tate, of Hull, 139'43. 


XII. QuesT10N 372 anſwered by Timothy Doodle. 


Let © and C be the centers of the earth and moon, and 
H the place required: Suppoſe HF and HB | 
to touch the two ſurfaces in F and B, and 
let FC and BDb be perpendicular to OC, 

Pet a= OE = 3985, b=CA = 1085, 
c=OC = 245070, and x = OH; and let 
P = 2x 3*14r159 &c. So ſhall the circum- 
ference FE, &c. = pa, and the circum- 
ference B 4b, &c. = pb: And therefore the 
parts FE, B Ab of the two ſurfaces viſible 
to an eye at H, are equal to pa * EG and 
pbx AD, reſpectively. 

But, by ſimilar triangles, O H (X): OF (a):: OF (a): 


06 =: Whence EG =a— =: And, in the very ſame 


manner, 4D =b — 22 Therefore, by ſubſtitution FE 


— * 


+ BAb=paxe—E +pb x þ — 7 Which being 2 
maximum, 


N 


mM, 


No. Fr. | QuEsTiONS ANSWERED. 365 
£ Fi | 


wat muſt be a minimum; and its fluxion 


. g 4 3 
ay "BE ox ern E 
— — þ = =o. Hence 7 = ; or -| & * 


a : Ba a3 


3 75 


= x, and. conſequently x = = = 214585. There- - 


147 % 
fore the place where friend Bevil muſt take his view is 


210600 miles above the ſurface of the earth, if he can ſiad 
his way up ſo high. 


Mr. 1f, Mr. Wigglefavorth, and Mr. Bevil the propoſer, 
(proceeding upon the {ame principles) bring out the ſame 
concluſion, | . 


XIII. Qussriox 373 anſwered by Anth. Shallow, E. 


This queſtion, in the form it is propoſed, is indeterminate: 
The figure of the egg, as well as its principal dimenſions, 
ought to have been given; ſince, of an infinity of curves that 
may be deſcribed through the ſame, given, points, experi- 
ence is not ſufficient to direct us which to chooſe; it not 
— known that ever two eggs were exactly of the ſame 

ure. | | 

Let AFBCD be a ſection of the egg through its axis 
AC, and let BD be the given poſition | | 
of the greateſt ordinate. It is wihble „ Þ 
that innumerable curves, AFC, * 
AFBCD, &c. may be deſcribed thro . 
the given points A, B, C, and D, to Af. 
cut AC — BD at right angles, con-. 
formable to the nature of the problem. . 1 
But, the greateſt ordinate B Ddividing ee 
the axis C e e, no curve of a D 5 
lower order than the ſecond can poſh- | 
bly anſwer theſe conditions, | 


Let, therefore, 4/F BC be a curve of this order, whoſe 
equation is yy =bx Te +dx3 (being the moſt ſimple 
the data will admit of): Alſo let A p, AE =g, AE 
=7: Then, by making x mp and y = o, our general equa- 
tion becomes bp + cp? +dp3 So, or b + cp Ap * =o. 


Alſo, by making x = g, and y= r, we have bg + cq» + 


44 =r*, or b+cq+4dq? =: 


Laſtly, 


F] 
4 ** 
$ . 
: . 
FE 
"7 
} : 
2 N b 
'Y 6 
Mi 
bis 
4; J 
1 
150 
N | 1 
* N 
4 Ma 
10 
a 
þ . 
4% 
* i, 
T8 
"s 
1 
1 
10 
1 
1 
4 
i 
UE 
: 
* 
j 
ö 
1 
o 4 
4 
1 
1 
10 
348 
1 
vo 
4 
15 
Bi 
1 
7 
71 
1 
: 
F 


by. 
"2X 
TY 
+ 
1 þ4 4 
11 
8 
* 


2M E 1 P l ky * x — _ — — "> D r — . 2 = — — + 7 
: — — P * SED LC. -- 2 
. ˙ m ̃ 'A •utn 2 r M 
* Ty _ * 
* 


n 
9 4. 3 
DIS 


— 


= 
, 0 
. 
4 
4 
* 

* 
4 I 


* 


8 s“ DriaRr1Es. [Simpſon] 1754. 


366 


Laſtly, by making bx +2cxx + 3dx*x (the fluxion of 
bx +cx* 4 dx3) c, and writing q in the room of x, we 
have b + 2cq4 +3d49* . | 


Now, from the three equations thus derived, d is found = 


—— — 


— — — — — — 


e. RE #77 4 kw! 4 | g ap 
„ er gone: 2, at ang” 
Therefore the general equation, in known terms, is yy = 
| . Dan 5 


77 2 * 2Þ = Ne +3944 —PpxX3xX—2q—Pxx?, 


arr 


2 - 


— — — 


Whence, if a be put ; 141 5% &c. we get 25 * 


X 2p — 372 Pixx + 394 — ÞÞ Xx x* x - 29 —pxx3®x for 
the fluxion of the ſolidity. Whoſe fluent, when x = p, will 
629 — 6949 —??P 
. 129* xp—gq" 
content of the whole ſolid. - Which therefore is to (arr) 
that of the circumſcribing cylinder, in the proportion of 
32 3 9 to unity. This proportion, in the 
129 Xp —q' | 

caſe propoſed, (where p = 2&, q=1+, and r =3) becomes 
as 7FT to unity. Therefore the ſolidity (according to the 
above aſſumption) comes out 2*8124 cubic inches. 


expreſling the true 


be found = arp; x 


As to the ſuperficies, or ſhell of the egg, it may be alſo 
found from the ſame general equation; but it is hoped the 
facetious propoſer will himſelf determine that, and accept it 
as a proper reward for his trouble and induſtry in promoting 
uſeful ſcience. 


Some correſpondents conſider the egg as formed of two 
unequal ſemi - ſpheroids; but this does not ſeem to agree well 
with the true figure, it being hard to conceive that the cur- 
vature ſhall be immediately changed by more than one-half, 
in paſſing from one ſide of the greateſt ordinate to the other. 


* 
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XIV. QuesTion 374 anſwered by Mr. W. Bevil. 


Let ach be a curve ſimilar to that (AC) formed by the 
chain, ſuch that its ray of | 5 


curvature (a) at the loweſt | | 
point c may 1. Then, the = = 7 — 4 
area of the ſemi-curvilineal L 2 / 
ſpace, acd, will be truly I 
defined by y1/1 TZ Z — 2, C 

(as is proved by the writers 263 


on fluxions) z being = S, 
do ke. 
2+YI+22. 5 : 

Hence, putting the length of the chain = c, we have 
(by the general property of ſimilar figures) as Z+ 9? : 


(ice (AC ＋ ADD): :I TZZ -Z: Ace Ü1· 222 


— + yz 2 
area ACD: Which being a maximum, let its fluxion be 
therefore taken and made = o; whence, after proper re- 

3 242 
| 2 +.4/.1:+.4.5 
1/1 +22—2. From which equation (by the known me- 
thods of approximatiop) the values of z and y may be found; 
For, having aſſumed for z, y will be given from the equation 


S hyp. log. z +4/1+2z2; and then, by ſubſtituting theſe 
values of z and y in the above equation, the error will be 
known; and from thence, by repeating the operation, &c. 
the true value of 2; which comes out = 5˙462; and) 
2399. Then 7˙86 (ac+ad): 2˙399 (ad) :: 4c (AC+ AD) 
TD = 0'15259 xc: Whence AB = &'30518 x c = 15259 


inches. 


Anthony Shallsw, Eſq; ſolves this problem ny 2 in the 
ſame manner. But Mr. Timothy Dood, e, and Mr. O'Cavanah, 
taking the meaning of the queſtion in a different ſenſe [ ſup- 
poſing the arch JCB, and not CB + 4B, to be given 
= 15 bring out 4B = 33*575 for the anſwer. In which caſe 
it appears that AD, CD, and AC, will be in the ratio of 
0'6715, 06656, and 1, 1 and that the area 103 
is to the ſquare of the arch 405, as o1549 to unity. 
But there is yet another way in Which the queſtion may be 


taken, as it is not ſpecified whether the chain is to be faſ= - 


tened to the pins, (in which caſe the area will be the greateſt 
poſſible) or whether it is ſuffered to ſlide freely over _ 
. | | ti 
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till the two parts thereof (here repreſented by 4C'B and 
AE N acquire: an equilibrium. In this laſt ſenſe the ſolu- 
tion will be til] more complex; but the beſt. method will be 
to aſſume two arcs, ac) and pom(=22), of the 
ſame given catenaria, ſimilar to the two parts CB. and 
AE B of the chain. From whence (by the properties of 
the catenaria, and the conſideration of ſimilar figures; and 
of the equal action of the two branches of the chain at ) 
vi+ZZ _ byp. log. Z LH Y 
— —— —ä— — — 
Mi 22 hyp. log. a TVI TZZ2 
NIE —- Zx1 +22 ; 2 {$119 
and —— a maximum. From whi 
. TOE EE | 22 255 ich 
the values of z and E may be determined. 


there will be had 


| | | 
De PRIZB Ques Tron anſwered by Mr. J. Aſh; 14 
Tis plain that the leaſt weight will equipoize the veſſel in 0 
any degree of elevation when the IM EY... 
cord Pa is perpendicular io Ca: | fe 
Then, putting - = ſolidity of the tl 
whole Froſtum; c="7854, = in 
tenſiom of the cord, 7 = the ratio pe 
of Di to un, (Am being the th 
horizontal ſurface of the water) D 
and x g diameter of the fruſtum 8 
7 —_ Cic 


N | Bo XTi Lon 
at un, we have GY =P; 


4 


unh mr n a4 , 7 3 eee 
n. An, and, per theorem Diary 


8 


* 2 ; * 3 
33 ca - e N n e OR | 
1744, Queſt. 240, | th = (becauſe 1 = z) 


2 


£ 


—— — the ſolidity of the hoof Dn Am; there. 


RY 


2 — 433 | ca x3 2 ** * g * . 

fore + —— = the ſolidity of the remaining M js r 
water, which let =qx3 —p: Then (per ſtone) C: hne 

of Ka:: qx3 —p: ab; or, which is the ſame thing; (becauſe give 


|. ads n „ „/o —16ax* Þ ror 

the triangles are ſimilar) An (V D — 152 
eee ee apt na -, xqx3.— Þ. 
75 FR 4 $2 . =P: Wa. TT == ———— 
VIA TG rox“ 


the 


*— 
. 
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; 8 8 , 1 ; 1 

2 — K Nn —p_ 
V — 1 5- x*" 
thrown into fluxions and properly reduced, gives x* := x3'6 
fere, Hence the weight required = 247054, and PC = 
201'S7. : | ; 5 | 


Te ſame anſwered by Mr. Patrick O'Cavanah. 


Put 32 2 182 the depth of the fruſtum, þ == 20 the greateſt, 
"3 diameter JD, c = 19= the leaſt diameter EF, Y =*7854, 
and (2am) =, Then, ſuppoling un perpendicular to 


the tenſion, a max. and conſequently 


RC af.O0O0 


. . ' — 
h D., it will be -c: b—x::a;ar TE mn: 


Whence, by a well-known theorcm for the content of * Nog 
nical ungula, the ſolidity of {Dm is pA x 2 —_ 25 


Which, ſubtracted ſrom Tpa * bb + be + cc, the content 


in of the whole fruſtum AFE D, leaves F pa % bx LED c3 - 


for the part FE u, in which the water is contained. Now 
— the tenſion of the rope, of the force of the weight V, act- 
4 ing at right angles to Ca, ſo as to ſuſtain the water in this 
poſition, is known to be in proportion to the weight of 
the water in the veſſel, as the ſine of the angle CPa (or. 


* Dam) to the radius; that is, as n to Am, or, in ſpe- 
B 2 h — x * b + x!* oY 
cies, as 4 * to K ＋—— . Whence 
"0 5 þ — 1? 5 ts 4 ; 
s ; b—xxbxy/bx=—ct 5 
F by the queſtion, — V (wich 
ry Ma*xb—al* TAN xb+x\f 
| is in a given ratio to {FE m x 72 muſt be a minimum. 
3) | b — c 
This expreſſion, by putting yy =bx, d = and. f= 
re- aa - AA 


5 X 2 and dividing the denominator by 4/aa + dd, 


ho — ppX pt > £2 


ng is reduced to Which, in fluxions, &c. 


ne \ ora £5 os 1} ab 

g . 2 =p 
— res 52 TR N + 4 hr Hence 
—M ;=r6'516, x = 13*7578, CP = 202 66, and / = 24509 
wn pounds. | £25 ot STE 
2 Jee mark. As the taking of the fluxions of expreſſions com- 
* 4 pounded like that in the preceding ſolution, is ſomewhat 


Diary Math. Vol. II. K k trou - 
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troubleſome, the following method may, in ſuch caſes, be 


of uſe. 3 
ems 3 2 — 2 5 5 
Seeing 2 2 5 oof 2 is to be a maximum, by the 
queſtion, the logarithm thereof, or its equal, log. y - þ 
log, 52 —y* —+4log. þ4 —7 +4, muſt alſo. be 2 maxi- 
| n 
* — 43 0 4 We 


mum, and conſequently its fluxion 


25 bh — r = 0: Whence, dividing by yy, we wal 
— — e = o, the ſame as 
93 — 6 bb — yy by — f2y9%* +94 6 

before. Which equation ſtands in a much better form, for 


a ſolution, than that immediately reſulting from the com- 


mon method. In like ſort, ſuppoſing. 


£50 Pp ; _ hs 
27 — f „ Y XI „ +4 —x37 ; 
2 x a> r HY K* | | 


or minimum, we ſhould have log. a*—x*> +3 log. 7 


+ log. c — 1 — 2 log. 4 K — log. a ＋ 24 i a 


. : "OO x2 
r min. And conſequently — K 
max. o q Py ECTS. FTI 
x3 2 24 + 2x | 
— 1 — — — =0. And ſo of the 
c X“ a@a—x a*padx+ x* 7 OA f th 
others. | 


.  Neaſolution came in time this year to obtain the prizz. 


Paradoxes anfevered.” 


- ParavoxT, anſwered by Mr. R Pearſon, 


Let Cottam tell his lord, he muſt _ 
Dwell underneath the north pole jult : 
Then, let him viſit age, or youth, 


His courſe he'll ſurely ſteer full ſouth. 
* ParapDox II. anſwerld by Hod ge, the Miller. 


The man had his ſon and daughter by two ſereral women; 
and the eſtate was ſettled on the daughter's. mother and her 
heirs, —— Mr. 7, Morelant anſwers them both the ſame 


The 


Way. 


having made any ca 
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The Eclipſes calculated for 17 54, by 
Mr. Ralph Hulſe. 


There will happen ſix eclipſes this year; but, what is re- 
markable, not one of them will be viſible to any part of 
Great Britain, or Ireland: At other places they will be ſeen 
according to tne following order. | 5 

1. March 23d, at 6 afternoon, the © is 2 digits eclipſed 
on the north 15 
lat. 8 north, long. 90 weſt. Viſible in North America. 

2. April 7th, at 4 in the morning, the is eclipſed totally 
21 digits, vertical to the eaſtern borders of Peru, lat 6“ ſouth, 
long. 70% weſt, Viſible to all America. | 

3. April 22d, at ten in the morning, the ſun is 2 digits 
eclipſed on the ſouth fide, vertical to the eaſtern parts of 
Nigritia, in Africa, lat. 222 north, long. 30 caft, Viſible 
to the ſouthern frag: 6 hom %%% Far Bu 

4. Sept. 16th, at r afternoon, the O is eclipſed in 23%, 
towards the eaſtern ocean, beyond the Phi) pine Iſlands, lat. 
3 N. long. 163 E. This eclipſe is ſtill fs than the former. 

5. Oct. 1ſt, at 6 in the morning, the moon is totally 


eclipſed 21 digits, in Y 6, viſible to all America, vertical to 
the ſea weſt of Panama, lat. 3 north, long. go welt. 


6. OR. 16th, at 1 in the morning, the fun is eclipſed 
digits on the north ſide in & 22%, vertical to Medelzar, 
at. 8? ſouth, long. 130 welt, Viſible within the arctic circle. 


As we do not know what tables, Mr, Hulſe made uſe of in 
theſe calculations, we cannot ſatisfy the public in that par- 
ticular, nor take Roe ue to judge of their exactneſs, not 

iculations of thefe-eclipfes-ourſelves, as 
they will be all invifible to us. ; „ 


New SBueſtions. 


I. Quesr ron 376, by Ruſticus, 


An honeſt man a horſe did buy, 
That was both lame and poor: 
A golden guinea was the price, 
And five good ſhillings more. 
This horſe he fed with corn and hay, 
Till he ſeem'd wond'rous ſound: 
When, meeting with another chap, 
Ile fold him for three pound. 


K K 2 By 


de, vertical to a little ſea, weſt of Terra Firma, 
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By which he loft half the prime coſt, 
One- fourth o'th' keeping too. 
What did the keeping ſtand him in? 
What did he loſe, ſay you? 


II. Qussrion 377» by Miſs Maria A- t—ſ- n. 


There are three cities, A, B, and C, lying in the ſame 
road; whereof the firſt is 136 miles diſtant from the ſecord, 
and the ſecond 104 miles diltant from the third: From A to 
5 a courier travelled in two days; and from to C in tuo 
days more, diminiſhing his diſtance every day alike, from 
the firſt to the laſt, What number of miles did he travel 
each particular day. N | 


| III. Quss Tron 378, by Mr. Charles Tate. 


My wife's a ſcold, a niggard, and a ſlut, 

And ev'ry day ſhe's ſure to pay my ſcott; 

And yet for what, no mortal e'er can tell, 
_ Unleſs her gourage riſe from living well: BE 

The which to tame, that I may live in quiet, 

J am reſolv'd henceforth to ſtint her diet, 

In quantity, to what it was before, 

As e to a; which, gentlemen, explore, 

From the equations“ that you ſee ſubjoin'd : 

Elſe come and take my place—if you've a mind. 


| 44 1 ce x © =b= 83˙2. 
* Given 5 f 


: a 
4d — CC Xx 7 =C= 1920. 


PR QuesrT1oN 379, by Mr. John Morland. 


Two perſons, AI and B, having an equal claim to an an- 
nuity of xcol. to continue for 30 years, agree to ſhare it be - 
tween them in this manner, viz. A for his part is to enjoy 
the whole annuity for the firſt 10 years; B and his hens be- 
ing to have the entire reverſion thereof for the remaining 20 
years. The queſtion is, To find the rate of intereſt allowed 
in this contract, with the preſent value of the annuity cor- 
reſponding. | 4 Wo 


V. Qussrion 380, by W. Tt. 


The ſum of the ſquares of the two diagonals, of any tra- 
pezium, together with the {quare of twice the line joining 
their middle points, 1s equal to the ſum of the ſquarcs of all 
1 | | | | the 


n- 
de- 
oy 
be- 


20 
ed 
OT- 


ra- 
ing 
all 
the 


required. 


= \ | 
N00, J.. Ne QUEST ion. 293" 
the four ſides of the trapezium. A demonſtration of this is 


VI. QuesT10N 381, by Bathonius. 


Two ſhips ſail, at the ſame time, from two ports under 
the ſame meridian, whoſe difference of latitude is 11 25% 
That from the ſouthermoſt port runs due eaſt at the rate of 
4; miles per hour; and that from the northermoſt E. S. E. 
ut the ræte of 5 miles per hour: I demand the diſtance ſailed 
by each ſhip, when they are at their nearelt diſtance from 
each other, and alto what the diſtance will be, 3 


VII. QuzsTton 382, by Mr. Thomas Moſs, 


To determine the feaſt r that can be circumſcribed 
about a given triangle, whereof the three ſides are 8, to, and 
Z · !A RE ĩ | 25 | 


VIII. QuzsT1on 383, by Anthony Shallow, Eſq. 


To draw a right line parallel to a giren line, which may 
cut three other lines given by poſition, in ſuch ſort, that the 
rectangle under the two parts thereof, totercepted by thoſe 
lines, may be given in magnitude, 1 5 


IX. QuzsT10N 384, by Mr. Tho. Mols. 5 , 


Sailing due north, at the rate of 4 knots, in a current, a 
certain {mall ifland bore E. N. E. from vs, at the diſtance of 
40 miles: After running 12 miles (by the log.) it bore due 
caſt; and having run 16 miles more, upon the ſame courſe, 
its bearing was then found to be S. E. To determine, from 
theſe obfervations, the direction and velocity of the current. 


X. QuesT10N 385, H W T—t, 

The vertical angle of a triangle being g , and the ſum. 
of the two including ſides 100 feet; to determine the tri- 
angle itſelf, when the perpendicular is a mean proportional 
between the Whole baſe and one of its two ſegments. | 


tha XI. QuzsTion 386; by Mr. Timothy Doodle. 


Within a rectangular garden, containing juſt an acre of 
ground, TI have a circular fountain, whoſe eircomferepce is 
23, 40, 32, and 65 yards diftant from the four angles of the 
garden. From theſe dimenſions the length and breadrh of 
the garden, and likewiſe the diameter of the fountain, are 


required. | | | 
Ros: K k 3 XII. Quzs- 


wo, 


374 LADIES DAR ES. { Simpfon] 17354. N 
XII. QuesT10n 387, by Mr. Patrick O'Cavanah, of il © 
In the. latitude of 5x2 327 north ſtand two Pifars S. W. and 
N. E. of one another, at the diſtance of 200 feet: The height 
of the ſouthermolt pillar is 60 feet, and that of the norther- 
molt 40 feet. At, what time of the day, on "ray 20, do the 
ſhadows of their ſummits approach the neareſt to each ot her? | 
XIII. Qussriox 388, by Mr. Timothy Doodle. ; 
Suppoſing 2,74, r, 5, , &c. to. repreſent” the tangents of | 
any number of arcs P, Q, R, S, T. &c, equal, or unequal: 
To determine a general expreſſion for the tangent of the 
ſum (P+2 + R+S+7T AT &c.) of all thoſe arcs; the 
common radius being unity, | | - 
IV. Qussriox 389 by Mr. E. R—n... ſe 
To determine the ratio of the denſities of the ſun and 
earth, independent of the ſun's parallax. oor 
XV. Qussriox 390, by Anthony Shallow, E/7. = 
llaving given any three computed viſible latitudes of the 
moon, in à ſolar eclipſe, together. with the correiponding 
differences of longitude of the ſun and moon: To ſhew he 
manner cc finding, from thence, zhe true time of the greatel | 
obſcuration, aud likewile the nèareſt approach of the two A 
centers. Og | . 0. 
- The PRIZE QuEs TION, by Anthony Shallow, EA. o 
| % | ves | x 


1 1 determine the ſigure which the piers (or the ſtarlings) 36 
of a dridge ought to have, ſo that the length, and greateſt 
breadth of each, and their diſtances from one another, being 


g.ven, the water in its paſſage through the bridge ſhalþ-ſuffcr 3 
che leaſt refiſtance poſſibleQ. l | 5 
N. B. The perſon who gives the beſt ſolution, to this ne? 


" queſtion will be intitled to a prize of fix Diaries: And Who- fr. 
ever truly anſwers it before Candlemas-day, wifl have a 50 
chance, by lot, to win the ſame number of Diaries. 24 
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ele anfevered. 


54 N58 0 376 anſwered by Mr. W. Lifton, 


HREE pounds, m_ ſhillings,” and eight- pence, the keep- 
| it did co't 
One wie eight ſhillings, and ee Was We the 
poor man loſt. 75 


The ſame anſwered hy Mr. Edward Gallyatt, * 
Pat 4x keeping, 24 = 26, and 6 60: Then, per queſt. 
4x +2a—b N X 3 whence x = e = 158. 8d. Con- 


ſequently 4x.5 zl. as. 8d. = the charge of keeping, and 
a BAM = 11, 8s. 8d. = the money loſt. 


Tyr 7 me an ſwered by Mr. Phil. Williams. 
7 5 dry = 26, b = 60, and x = the keeping; then a +x —5 


— Fg (per, queſt.) whence x == — 627. 
T *be corn and hay appear from hence 
To coſt three pounds, two and eight- -pence ; ; 
The money that the good man loft, 
_ Was eight groats more than the prime coſt, 
Anſwers to this queſtion were Lkewiſe reccived from Mr. 
G. Brownbridge, Mr. 555 Barker, Mr. W. Peer, Mr. 7. Brflen, 
Mr. N. Butler, Mr. T. Ej/tzb, Mr. WW. Gawtfrpe, Mr. F. 
Grijiths, Mr. G. Hicks, Mr. Samuel Knit, Mr. T. Lower, 
Mr. T. Pad.ſen, Mr. Z. Prichard, Mr. William Richardſ n, 
Mr, T. Scholar, Mr. Benj. Thearle, Mr. Ja. Vacary, Mr. X. 
Toungh: and ſeveral others. | 


- 


Mt; Quvssrion 37 7 anſwered by Mr. Samuel Koit, 


Let 24'= 126, 2 5 2 104, and zx the common difference 
of each day's journey; then a+x, a—x, b+x, and b— & 
will be the weſpeQtive diſtances travelled each, day : But the 
firſt + the third = twice the ſecond, that is, a +5 + 2x = 


24 — 2x; whenee ax , and x === a e 24: There - 


fore 725 64, 56, and 48, are the four diſtances required. 
«Ly. bo 
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The ſame arſwered by Mr. W. Gawthorpe. | 


Put x the firſt day's journey, and y = the common dif. 
ference : Then 2x —y=136, and 2x— 5y=104 (per queſt.); 
and, by ſubtracting the latter equation from the former 
OS 126 +8 
4y = 32: Whence y = 8,"and x = . 

According to the one, or the other, of the above methods, 
it was likewiſe anſwered by Mr. R. Butler, Mr. G. Brown- 
britfze, Mr. T. Barker, Mr. T. Bo/fon, Mr. W. Beer, Mr. 7. 
Drury, Mr. T. Eadan, Mr. T. Hob, Mr. E. Gillyatt, Mr. 
E. Grilſithe, Mr. Ja. Giles, Mr. E. Fohnſon, Mr. Alex. Rowe, 
Nr. J. Richard/on, Mr. G. Reed, Mr. T. Scholar, Mr. 7a. 
Vicaty. Mr. Phil. Illilliams, Mr. N. Younge, and many others. 


III. Qurs rio 378 anſwered by J. Milbourn. 
Multiplying the given equations croſswiſe into each other, 
we have aa — ee * * = 4 +ee x 2 whence 324 


15 8 
5 7 is Xag=z — and, by compleating the ſquare, &c. 


5 
aa: = ee K — = ee x 25; conſe- 


þ + ce +$4/vo+6be+ cc: 


quently, a=5e: Whence, by ſubſtitution, &c. e = 4, and 


The fame anſwered by Mr. Tho. Todd. 


5 8 5 5 | . 
Put Vxy =a, and 1 then = , and y ==» 
| 5 | 3 5 e 


whence, by ſubſtitution, xy * * 8 = b, and 
er From the firſt of which we get yy = , b 


| 95 8 be, e — b\* bs. 
the ſecond. Hence x = 9 F TE 4. 


16 
Therefore y = 5, 4 = 20, and 24. 


The ſame anſwered by Mr. W. Eneſer. . 8 | 


| : | „ . ea Y 8 
Let re za; then, by ſubſtitution, re ce * 7 = 3, 


and rer —- ce nr =6c: By multiplying theſe equations 
2 Ron” croſs wiſe 


\ 


3 
xy — - X 
J 7 9 


. 


- 
y 


zo years; hence 


queſtion and the doctrine of annuities, we have 2 * 1 
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croſswiſe, we have 674 — br? — r 2 c, or (putting 
1+ 7 2M, and + =) r zurn; whence * 
Vj + mnt = 5; and from thence e (= N fer 
=4, and-a {= re) 20 | | 
The fame onfixered by Sylvius. 


| Aa ; ue 1 233 . 
Let = = x; then will ===> and the given equations 


— 


will become ce xx ee x 1 * b, and eexx —eeXx=cz 
therefore ee = RE 63h = —< -; whence bx# — bx? = 
e N e e 

e e ß #eed2 110 ge 

cx e; and, by reduction, 2A 755 + 25 | 

=5; hence 4 = 2c, ard e= 4. | 782 

Mr. 7. 4/66, Mr. T. Barker, Mr. W. Bevil, Mr. T. Balten, 
Mr. . Brooke, Mr. Hugh Brown, Mr. C. Brawnbridge, 
Mr. R. Butler, Mr. M. Cottam, Mr. J. Eadon, Mr. E, Gil- 
Hatt, Mr. Ja. Hemingway, Mr. E. Fohn/on, Mr. Im. 793 7 
len, Mr. T. M, Mr. F. Nichols, Mr. G. Reed, Mr. V. 
Nichardſon, Mr. Alex. Rowe, Mr. W. Trott, Mr. Harland 
Widd, and Mr. R. Younge, likewiſe anſwered the ſame in a 
neat, conciſe manner, by equations not exceeding a quadratic. 


IV. QuzesT10N 379 anſwered by My. W. Kingſton, 


Let x=the rate of intereſt, and #= 100: Then per Ward's 
| VV 2 
theorem, we haye —— — = preſent worth 
„ * — 1 xlOXX—1 ha 
5 2 1 
for 10 years, and —— — . = preſent worth for 


. 2 * 'x10 


which, ſolved, g ves x = 17049298; from which the required 
value of the annuity comes out 15941. 38. 
The ſame anſwered by Mr. Hugh Brown. 


Let N be the amount of rl. in one year; then, by the 
x -— 730 


„ Or 2479 — x39=r; 


= 
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1—R-30 3 


J = 00+ x $0; hh, Mpilled by | 


N10 — , gives N20 nn. N . o: Whence 3 i+y; 


3 2 
= 17049197, &c. and the preſent value ſought = 
Anſwers to this queſtion were likewiſe received from Mr, 
J. Ab, Mr. A. Brooke, Mr. S. Bamfield, Mr. W. Bevil, Mr. 
G. Broaunbridge, Mr. R. Butler, Mr. W. Cottam, Mr. R. 
Gibbons, Mr. 7. Moſ5, Mr. Fa. Rabin ſon, Sylvius, and Mr. 
Harland Widd. | 


V. Quss rio 380 anſwered by Mr. J : Randles, Teacher 
of Mathematics at Wem, in Shropthire, 


Let the two diagonals C and D.C be biſeRed in I and 
F: Thea, by the 12th of ad of 
Simpſon's Geometry, AD* +CD» 
=24B* +28 Di, and 46* + 
CC =2 AB») +2 BG*, and con- 
ſequently 4D? + CD" + 46% + 
GC* =41B* +2 BD* +2BG>®; 
but DG by hyp. is alſo biſected by 
' BF, and fo BD + BG* =2 DF>' 
+2BF* or 2B D* T2362 = 
. 8 | 
ſubftitution. AD + CD? + 467 0s af 
+60C* (=44B* +4DF* +aBF*)= AC? + DC? + 
. . | V 
In the very ſame manner it was demanſtrated by Mr. 
Brown, Mr. Maſt, Mr. Watſon, and Mr. Younge,——Mr. 
'Cottam and Mr. Enefer proved it by different methods. 


3 Qursriox 381 anſwered by Mr. J. Aſh, 


Let 4 and B repreſent the two ports, à the diſtance be- 
tween them = 85 miles, #2 and 22 the fine and coſine of tne 
angle E H NM, q = the given ratio, and x BN = the diſ- 
tance ſailed by one of the ſhips; then 2x = E N, ux = 
EB, and gx = 4M; whence a - , AE h. M, and 
mx — gx (which let =px) M, and then ppxx + aa — 
2nax+nmmnxx=1N*, a minimum; which, put in fluxions 
g „ 
and reduced, gives x = Fa 


92764, and M (the neareſt diltance) = 50˙3 11. 


=744'3 ; whence 4 M= 


The 


er 


nd 
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The ſame anſwered by Mr. R. Younge, Teacher of Ma- 


thematics in Cheſter. 


Con$TRUCT1ON. Suppoſing the two courſes to interſe& 

in C, take -. oo in the 
ven ratio of the celerity in 7 

5 to that in BC; and — 2 2-66 

drawn BD, make A perpen- 72 

dicular thereto; make alſo RN Sg 

parallel to AC, and N pa- 2 ＋ 

rallel to AN, ſo ſhall Mand MN T 

repreſent the required places of 


\ 
the two ſhips when they are the 
neareſt poſſible to each other. A DAM. C 


DEMONSTRATION, From any point r in BD, draw r A 
and vu, the latter parallel to C; alſo draw n parallel to 
Ar. By conſttuction and ſimilar triangles, Bu: nr (Am) 
:: BC: CD:: the velocity in BC : velocity in LC; 
whence it is evident, that z and zz are always contemporar 
poſitions: But Ar, or its equal n, is, evidently, the Jea! 


poſhble when Ar coincides with AN, or when 17 = MIN 
= HR. 


CALcvLaTian. As 7 + 4k: 7 — 4k :: co-tang. 4 0 (119 
| CDB —CBD | 1 
1;') : tang. — - = 47 32! ; whence CBD =31 
13}, ABR=36® 17, AR(= „ RN(=4AM) 
= 92 ˙79, and NM = 14434, V. N. R. | 
Anſwers to the ſame were likewiſe received from Mr. S. 
Bamfield, Mr. W. Bevil, Mr. G. Brownbridge, Mr. R. Butler, 


Mr. T. Cettam, Mr. WW, Cnefer, Mr. R. Gibbons, Mr. E. 
Gallzait, Mr. E. Johnſon, Mr. IV. Kingſton, Mr. J. Nichels,. 


— 


Mr. Ben. Thearle, and ſeveral others. 


VII. Quesr. 382 anſwered by the Propoſer, Mr. Moſs. 


It is evident, that one fide AF of the required triangle 
AED mult fall upon,” or coin- 1 | : 
cide with, one ſide 4B of the d. „ 
given triangle 4B C;: for, if „ er i 
another equilateral triangle aed CG 
be deſcribed about {7 BC, near | 
to the former, the ſide thereof 
(a e) will be greater than the ſide 
A of the former, becauſe both. 
the angles a 4 Þ ard HE e being 
obtuſe, Ba will be greater than 
BA, and Be greater than BE, 
and conſequently ae (Ba + Be) 
greater than ZE (BEATE). Now, 


2.67 


380 LADpIESs“ DIAARIES. [Simpſon] 1755, 
Now, all the three ſides of the triangle 4 B C being giv 
the angle B.7C may be found: Then it will be as . E 
(60% : AC (12) :: 8. ACE (12029 —B IC): AE; which 
quantity (as the two firſt terms are given) will be the Jealt 
when 120% 3 C is the leaſt, that is, when BYC is that 
angle of the given triangle which is neareſt (below) the angle 


of the equilateral one. In the preſent caſe, the angle 1 


{oppoſite to the mean ſide) being 56® 46', AF will be found 

1248, and the area of the triangle 67'43 ſquare inches. 

. IV. R. N | Abe 1 
Noe, An equilateral triangle, conſtituted on the! 

of the three given lines as a baſe, will be leſs than that eek 

determined : but cannot be ſaid to be deſcribed about the 


given triangle (as the queſtion requires) ſince all the angles 


of the latter are not ſituate in the ſides of the former. 


This queſtion being wrong printed (by omiſſion of the 
word equ//atzra!) no anſwer to it, beſides the propoſer's 
has been received. #4 


VIII. Qursriox 383 anſwered by Mr. I. Watſon. 
Let B, 4, and C be the points of interſection of the three 


iven lines 2, 
NCR, ad B. C 
iel e et be the 
line to which the 
required line LMYN 
is to be parallel; 
moreover, let ST be 
the ſide of a ſquare, 
equal in arca to the 
rectangle which is to 
> contained under 
t. parts LI, MIV, 
of he ſaid line. 

It is evident, that 
the problem {unleſs * _ bee. eo YL 4 
it be reſtrained by giving ST too large) will admit of fix 
anſwers, or difterent poſitions of the line LV: But the de- 
termination of all theſe depends upon two caſes only. 

* of Cafe 1. (No. 1.) Upon 4} let a ſemicircle 
be defcribed, and at c ereR the perpendicular c E, meeting 
the circumference in E; make AF alfo perpendicular to B 1 
and equal to a fourth proportional to Ce, E, and ST: and 
from-F to the center 0 ani OF; take OM =0F; and 
through 7 draw L N parallel to Cc, aud the thing is done. 

8 Demen- 


* 


6s LY Joo Afraid. 


—— 


d 


le 


ec 


de- 
cle 


ing 
B 1 


{11s 


as the given diſtances are in the ratio of | 


* 
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Demonſtration. It is evident, (Euc. 6. 2.) that AM x BM 
(SOM —04* =0F* —0 4*)= AF* : And, by ſimilar 
triangles, OH: BL 2 Ae. therefore ML X MN : 
AMXBM (AF*) :: Ce: Box Ac (cE*). But (by 
conſtruction) C: CEA :;: ST® ; AF®; whence, by equa- 
hty, MEXMN: AF*::ST*: AF?, and conſequently 
Conſtruction of Caſe 2. (No. 2 and 3.) Draw Bb parallel 
to Ce, meeting PAP in b; upon Be let a ſemicirele be de- 
ſcribed; and in cE, perpendicular to Be, take g a mean 
proportional between B and Ce, and take c & a fourth pro- 
portional to cG, Bc, and ST; draw KD parallel to BA,. 
cutting the circumference of the circle in D, H: alſo draw 


DE perpendicular to BA, and then draw LM N parallel 


— 


Demonſtration. By ſimilar triangles, : oo W 77 5 ; 


therefore LMX MN: BL XeL(LD*)::cCX Bb(cG?) 


Hes. Bat (by conſtr.) cG* : Be* 3: ST.: (LD); 


whence, by equality, LMX MN: LD: : ST»: LD>; 


4 


and conſequently LMX MNS STZ. 2. E. D. | 
The fixth poſition of L has the very ſame conſtruction 
with the firſt; and the fourth and fifth are determined like 
the: ſecond and third; But theſe four, when ST exceeds 2 
certain limit, are impoſſible. Beſides the two caſes above, 
there are other particular ones; ſuch as, when all the three 
lines meet in a point, or when two of them are parallel, &c. 
But theſe, being much eaſier than the above, need not, I 
preſume, be inſiſted on - ha 11 25514 0108807 
Mr Mi ſent a conſtruction of this problem, very little 
different from the above. '— . 


„In the fg. for OE read ex.. 


IX, QuzsTion 384 anſwered by Mr. Rich. Gibbons. 
Construction. By the ſirſt bearing and diſtance lay down 
the tigkt· angled triangle & MA. Jo tat 
may reprefent the iland, and 8 tbe 269 
ſhip, which, at the ſecond obſer vation, © 
mult be in the eaſt aud weſt line XH: A 
Produce S & to R, ſo that KR=KM; I 
and. draw: MR, in which ;the-ſhip muſt 
be at the laſt obſer vation. Moreover 


—y 
- 


3 to 4, make X MS of SK; and draw _ , 
VO parallel c K I, mesa RM in 4 


9, which is the ſhip's true place. From 


Diary Math. Vol. II. LI tms 


* A 
8 
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this conſtruction (taking SL = 28) the diſtance LO, run by 
the current in ſeven hours, is found to be 18'25, and its di- 
rection (NLO) = 64 58". 
The ſame anſwered by Mr. S. Bamfield.” : 
Let & be the place of the ſhip at the firſt obſervation, SN 
the meridian, M the iſland, and MX a perpendicular to SN, 
&. Then (per trig. ) MK * 36'95, and SX=15* 37; 
which, per log is but 12; ſay therefore 12: 1531 :: 
20˙473 =KN=MP=PO (becauſe the angle PO W622 6 
Hence SN = 35.23, LN (= 35'723 — 28) = 7*723, and 
ON =NP—OP) = 16'54. Hence, per trig. SO = 39 36 
e true diſtance ſailed, NLO = 64® 59' = the current's 
Tiredticn, and LO = 18'2 58 = = the diſtance run by the cur- 


N in ſeven hours, being at the rate of 2 608 miles per hour. 


In the ſame manner it E anſwered by Meſſ. 4/b, Brown, 
Brownbridge, Enefer, Kingſton, ad 2 eee 
Robinſon, J. hearle, and Vidd. 

X. er 335 anſwered by Mr. Harland w 100, 
Whitby. | 

Let c = tang. 750% = ACB, y= AB, and R 4D; then, 

by the queſtion, /xy=CD; and (per 


| 4 5 
trig.) Vn * : V = =" tangent 5 % 


1 
ACD; alſs voy: 1 gx: LEES en 175 5 0 
tang. BCD: ""Whence, by the known 2 % 
theor. for the tangent of the ſum of * 


4 
* 25 N 
two angles, we Bare — = c; and r 
therefore y =" 22 5'= = Fx. Again. 


(per Euelid 47. 1.) /xx TX * 4, 0. £0. 1 
Mxx—rxx+IIxX Sabor, LY 3233 
s 6 
* rd 1 5 5 eee (= wo 
= 5736 = AB. S718 15 77 70 A 
| , . faint filet by: 1 b 
Let the tang. AC (7000 e; and in ach, Amilar to 


ACB, aſſume c — WH and D hen; vill a . - 


(per queſt) and conſequemly Dþ=2 —x = TY br 


4 die 
N21 the | | 1. 5 { ab 


* : 4 
- bak a L „ s „ % Ss & i + KEY 


100; whence x = 


— 
* Fx 


Ie %N m1 


2 2 


— 
* 


Di ul 


8 


be 


> > ZIA 2.2. 


2 
1 


B 


* 


tively; and let the radius of the 
fountain = x : Then (per figure) 
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. | 
i—aDXD6 | 
x = 0'713984 S tang, 359 31' 349 =ac D: From which the 
angle 125 = 34 28 207; and it will be ca +c6 (the ſum 
of the ſecants of theſe two angles): AC TBC :: ac: 40 
= 503215; whence the reſt are eaſily found. | 


TIER , The fame anſwered by Mr. Henry Watſon. 


Upon the fide AC, of the required triangle ABC, conceive 
the perpendiculars BE and DF let fall; then, per ſimilar 

: . AG: AD :: ABtAE 
triangles, 40 C:: CD: er. From whence, as the 
rectangles under the means of both proportions are e qual 
(per queſt.) we have IE CF, and conſequently CE=AF. 
But E : DF: : AD: GD, and DF: BE:: 4D 
: AB: Therefore, by compoſition, CE : BE :: AD*: 
ABXCD :: AD%: AÞ x 4B X CD (= Ei); 


whence 772 = 57. and conſequently + log. tang· ECB 


(+ log. _ = log. £3) = log. tang. of I = 54® 28! 257. 
Now, if in AC produced, there be taken CH = BC, and 
B, H be joined, in the triangle 4 BM will be given the ſide 


AH. and all the angles; whence 4B = 57:36, BG = 4967» 
and 10 2 5p'*32. as 7. | | e N | 


| "EH 9 | 
t. Stang. ach), that is, rt; whence 


Mlieſſrs. N Bamfield, Bevil, Brown, Cottam, Gibbons, 


Toene Metcalf, Maſt, Peart, Todd, and Widd alſo an- 


wered the ſame, in a conciſe and elegant manner. 


Xl. QuzesT10n'386 anſwered by Mr. William Cottam, 


a4 at his Grace the Duke of Norfoll's. 
Let Bm, Ep, Dq, and An, (= 60, 52, 28, and 40) be 
denoted by u, p, g, and n, reſpec. 
2 0 


XII =p +x* (=B[ —EDP - ; 
HAI — DH) = A J „, e 
g + x17 ³·Wů TT 
L Ar £% OOTY CODE 2 
2 Ta ig 
Now let n, p, g, u, (= 70, 62, 


- 8, + i 1 
and 50) 2 , EC, DC, and 6 A, reſpectively, and let 1 
4840 S the area of an acre in yards; alſo let x, now, C; 


and then we have /Pp= xx + 19 —xx X TV + xx 
| = 3 


— Af; 
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= A; wideh. ſolved, gives x = 15*11145: Hence DE= = AB 
= 9499631, and AD = BE = $0'94936.-. W. Il. R. 


The ſame anſwered by Mr. Hugh Brown. 


It is manifeſt that the radius of the pond muſt be 10; 
cauſe ÞC2 DOC ECA; conſequently 722 
70 (S4, EC 62 (= b\, AC =50 (Sch, DC = 138 — 5 
It through C, the center of the wv H 1 and FG be drawn 
an to the ſides of the rectangle, and there be put AB 
* aner 


x, and AD = y; then will A Ter gg7 and 


AH = E + COL, from whence, and the queſtion, we 


2J 
Mall a HY * , 2 + 4 HAN 2 have the two follow- 
aa—cet 7 EE 
ad f r 71. 409 * 2 
1 and xy = "SEE = 4. Let, now, the firſt equation 


ing equations, = = + 2 * 


be 1 2 45 and 2 ſubſlitured therein for 95 fo ſhall 
0 Bai 25 KC: 


x x + 5 YET. ESE wax 2200246 
— | 


and conſequently I + 5 x4 = — 2Xaa + 4% xx 


er: Put 8 . 44 ＋ dd 


= b, A TA ch =t, and the equation will ſtand thus, 
— 4 whence x = H —_ = 


£x# — 2b * 


A 
= 94'gg61, and y == = 509494: | 


- , Much after the ſame manner it was as — Meſſrs 
| Ab, Bamfield, King ſton, Milbourn, Maſ, Nichols, Widd, 
and ſome others r 6 O'Cavanah conſtructs this problem 
geometrically; but, his demonſtration being ſome what long, 
we are obliged to omit the whole, for want of room. 


XII. QuzsT1ON 327 anfwered by Mr. W. Bevil. 


Let P and W repreſent the places of the two pillars, whoſe 
given heights (40 and 60) let be denoted by a and 4, reſpec- 
tively; then, 22 ing v = the co-tangent of the ſun's alti- 
iude, the lengths of their reſpective ſhades, DP and G, 
wil 


N * 456 - | . * . 
1 5 4x 
2. af And. nbd O44 w. oao'f.c.oa ia ooaczs oo 3.» 


oſe 
ec- 
Itt- 
G, 


111 


Aug (= the fung azichuth from . 4 


At „ and z Tr 


4 
| % I? „ Woot 


— 
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will be av 425 bv: Draw DH parallel to PW, and WE * 


pendicnlar to the two meridian lines 
172 PE, putting © . 
1 P 25 200, fl } . E fine 454 4 
= — WP = AWP P, z = ine. of 1 


ſouth), and & = its coſime j then n 
eoſine of G Þ 2 G'HD: Therefore 


HD» + HO ECHXHDXacof 
2 1 Dres be 7 ti, of — 2 e 


1 
| mare fon minimum Bp . is 0 
1% 200173 11 35 11: As 
7 22 thew vos va, > minimum; let e and 


37 7 - the. ſine and cofine. of the latitude, 1 = the ſine of the 


ſun's declination, and x and y the 5 and coſine of bis alti- 


1 3 
bude, then we bare 27 22 — 2 N Lt 


; x — 5 fich by! $eduttion; - (putting — dp — 44 


A; 


3 eg = * +1 42 ＋ d = 2 and 4d — 1n h) becomes 


D 3 207% This, thrown into 


Py” 


 fluxions and-reduced, gives 275 F 1x A Tex 


=hx +enx*; whence x = *39359048 = line of 239 1c! 41”, 


the ſun's altitude; and from thence-the time of the day ts 


N 4 27M. 31 Kcal in the afternoon. 


- The ſame: anſmered by Mr. T. Moſs. 


hat * be the place of the ſouthermoſt pillar, and I that 
of the northermeſt; and fuppoſe AE aud 5 # to be any 
contempoar y poſitions of the two ſha- 

'dows, taken as parallel; Then, if 26 
be made parallel to FE, it will be 
equal to FE, and GE likewiſe = AF. 
But E is to BF as the height of the 
pillar A, is to that of the pillar N; 
whence AG muſt. be to AZ in the 
eonitanr ratio of the difference of the 
ſaid heights to the altitude of the pil- | 
lar at #: So that the path H of the 
point & will be exactly ſimilar to that 
of the point E, and is moreover the 
. fame as would de defcribed by 


LI 
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the ſhadow of an object at A, whoſe height is the exceſs of 
the height of the pillar at * 50 the er” at B: Which 
path being an hype 1 
upon AO Proceed ex, er fall a perpendiculars EM and B7, 
producing BG to meet / Then, 4 B * = 400, 
* the angle 7% e we have LG l 42: 


Moreover, from the 777 ridian altitude, the te ngth E 
e ob- 


the meridional ſhadow 4H (ſuppoſin Naß the height of t 
Jet to be 20) is given 10˙656: (by art, 467 of Sim 
ſon's Fluxions) it will be as, the reftangle of the lines of the 
ſun's altitude at noon and depreſſion at midnight is to the 
rectangle of the radius and the fine of twice the {i 
nation, ſo is (20) the height of the object projecting the ſha- 
dow, to (64072) the tranſverſe axis of the deſcribed hyper- 
dola: Alſo, as the ſquare root- of the former of the ſaid 
rectangles, i is to the coſine of the ſun's declination, ſo is the 
| height of the object, to (38402) the ſemi-conjugate axis of 
the 5 Put now (= 320360 0H, b = 38˙407, 
c {=98'728)=01, and 4 (2 14142) =B I; and let OM 
Saz. Then, by the property of the hyperbola, N 


V ag = = 64/25: land M N=, ar 


a 
(knce i it is evident that BG, to be the ſhorteſt 28 muſt 
fall upon the curve at r ight SR} Hence, becauſe of the 


fim. triangles, we have —— that is, 3 
* MG © Bi ' 5 ITT N 


in numb. becomes -=058837+&460522: whence 


22 — 1 

= 156204; OM (= hr —S 58 AM = zi; MG 

= „ tang. whoſe fecant is z) = 46623; and the angle 

MAC (= . ſun's azimuth from fe eie 80 56˙ 27; 
from which the required time is found to be sh. 26 m. 38 fee. 

after noon, 

The ſolution by Mr. T. Peart i is both conciſe and <legant, 
as, indeed, is every thing ſent us by this author. A 


111. Qvz=Tion 388 anfuered h Mr. E. Rotliaſon,, 


Ia order to give a general ſolution to this e It 1415 
be proper to pi 15 the following yu 1 


e 1 I US Pe 


ep 1 1 -r 1 
4c. 1 &Ce. 


ppoſe O to be its center, and 


un's dech- 


22. 


| i | 
or 15 7 9 4 


e . ES andthe value of > 
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xc. - 3 euberetn m bs conflant, and p. 8. e, Ge. 


15 — 
variable ; 555 if the ſum of all = quantities „d, r, s, Cc. 


be denoted-by A, . mf all their reciang les B, the 
fun of al 2K. H 8 &c. I fay, bat 5 


2 eee Se. 


3 RS | 8. | 
- * f F | 05 N 44415 | { 
the | ſvent, we have boy: vs. LL? * . ; 
ny mip e 
E NM e ee 4. 
+, Kc. = hyp. bg 2:49 122928, and nage „ i 
250% 55 — wx" 3 1 19 f 
27 ch 1 ” - ; 
1+ Z, ge. 1 2 x ties x 
1 11 , x —mtx 3 u 


22 whence will be found = BST, = 
. ; , x X S +71 


1+ 17 N —— roo arty).r — 


- 


Air whip. lg. kn ae. wh. amp. 1. 


— Ivy 3 } 


ng ge: 
pL yy) abends the yalue of C): But, by 


1— 7 7, &c. 
multiplication, x ++ mip.x + x + wg 1 gg Fs; 141 
2 .. N 
xp+9q r, bee. ＋ «FE N. Kc. = 1+ mil + 
mB +? C, &c. c. Hence our equation becomes x = | 


A+mC m* Ex m6; Kc. 
1＋ mg TB Tut, Kc. LED. #2 214 os 


If 11 = _ 2 the given. equation will become Foy — 


1 1 97 1 2 1 ＋ X 

— C+&=6, S 

r Kc. p 2 1 . b * 

Now, ro apply this to the queſtion pr red, ew: . arts 
P, L, N, &c. and their tangents p, propoſed, be conſidered 
as in a flowing tate; and let x be the required OM of | 


P+ 2+. ke. r it being laden that P. N 
5 3 . 8 


i 1451 DIAAT ES. [Simpfon] * 1755 

WIE ry 7 1 8 7 

© = cs We thence have” 
2 5 * + 77 3 IL E\a; LTP. 10 GIS 
L3 at ” 5 y 4 LE . 15 : CN + 7 a 
cores eg Re. n and conſequently = a 

f 2 E E — G +47, &c, 1 I I n 
1 775 — F A, &c. by the pre N. ec 4 
being the ſum of all the tan gents Tg - x7 Hayy B the ſum 
of al 1 . rectangles, Cc The um, all their. ſolids, Kc. &c. 


5 go; ew If all the arcs P, 9, R, &c. are equal, and 
thelr- nunihex. be denoted; by ; then will A = p. B = 


np, =n — : e Kc. and therefore x= 


1 N 4 
4 1 1 2 2 21 nnn; EA SLINE 
- * 1. F '. 1477 '4I . 5 „&c. 
—— 2 — P T 

FE + = : "M7: i» 9 1 — 8 

1 Her =p +27: 2 . 3 A... 4 ye - ccc. 


The = anſwered by Mr. W. Bevil. 18 4 


I is FA nary by the writers: on trigonometry. that the 
1 ef the ſum of two arcs (the radius being unity) is 
epual to the fum. of the, tangents of theſe arcs divined by the 
ain of the Square of the radius _ their e or 
pro uct. 55 


| Hence the tang. of p will be ETA and, if P49 
be confi dered as one Arc, . the tangent of Pr vil, 


— 


e i 
by. the ſame rule, be 22 era un e 


| 2 
N the ns manner the TP aF P'+ SAN ＋ is 
ihe +q +r +5 —par =Þ4sr rA, 
found to be =: CCC ͤ 
And thus, by carrying on the proceſs a ſtep or two farther, 
the law of continuation will appear manifeſt ; being ſuch, 
that, if the ſum of all the given = ents be'denote by , 
the ſam of all their rectangles by B, the ſum of all their 
ſolids 15 95 &c. then wilt rhe; tangent, 0 2 AG ln of Fl? tile 
; E -G. Kc. 2 


| When 8 


ares be; BTD — F, &c. Tab 

In this aſt manner it was anſwered tal Mr. Hugh 
News, Mr. E. Burgeſi, Mr. T. %, Mr. Harland Wild 
and ſome others. | XIV. Qu E:- 


755. 


gitudes of the maon from the ſun; 
und make AD, BE, and CF per- 


Tk." 
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XIV, 


* 


Qussriox 389 anſwered by the propoſer, 
e 04. 6. ey. Rolinſon.: hit» 

Let N and 7 be the femi-diameters of the orbits of the earth 
and moon, P and p the periodic times in thoſe orbits, & and 
the fun's mean apparent ſemi-diameter and moon's mean 
horizontal parallax, and N and # any two numbers in the 
required ratio of the denſities of the ſun and earth, reſpec- 
tively. Then, the real ſemi-diameters of the ſun and earth 
n the ratio of RS to rs, their maſſes will be as R5 S 
Xx N: ri53 X n; and conſequently their forces, at the 
r OT te oro ity rnd 
diſtances R and ry, 4s * 7 3 or as RSV: 7143 u. 
But theſe (by the laws of central forces) are alſo 2 5 5 
therefore, by dividing the antecedents of theſe equal ratios 
by RS3, and the Ws by 153, we have as N: # 


3 ps 807 : 1 
which, in numbers, 


* Bags 57 221: r * 1 in 
(taking P = 3865 d. 5h. 4 2 2 27 d. 1h. 43 m. S = 16 m. 
53s, and / = 5ym. ge. will come ont as 1 to 3˙9 57, for 
— of the denſity of the ſan to that of the earth. 


XV. QuzsrT10N 390 anſwe fu red by Mr. J. Mor 6 land. 


Cen truction. In any right line 4 fer off S.A. SB, and 
SC, equal to the three given Jon- e 


pendicular to A, ſo as to 2 5 
the given latitudes correſponding: 
en, through the three points 
D, E, and F, let the circymference , 
of a circle be deſcribed; and from L . 
0. the center thereat, ee 3, ......; 
draw the radius P, and upon A let fall the perpendicular 
P ©: So ſhall SP be the diſtance of the two centers, at the 
time. of the greateſt obſcuration, and S Q the required dif- 
ference of longitudes at that. time. For, fince the. circum- 
ference of the circle thus deferibed, coincides with the Teal 
curve.(whatever it is) in three points (D, E, F) which are 
but at a ſmall diſtance from one another, it muſt neceſſarily 
have nearly the ſame degree of curvature, and therefore 
likewiſe coincide with it in the intermediate ſpaces, very near. 
To derive the numerical ſolution from this conſtruction, let 


the chord DX be parallel to 41, and let OI M be perpen- 


. 


dicular 


CC 


required interval, between the po 
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dicular thereto; alſo let FC and EC be produced to 
8 * my diameter LL, at right angles, in and Rx. 

„ut DG (AB) =a, DH (AC) =b, EC(BE-AD)æc, 
FH(CF— A5) d, O x, and MK (DZ: Then, 


by the property of the cirele, CDxGK=GExaGR+GE, 
and HDxHK=HFx3HT +HF;-thatis, a 25 42 


cx2x+c,and bxz2y —b=daxax+d9d: Whence x is found = 


 axbb+dd—bxaa+cc a1 en 


nne een 
From which values, thoſe of OX (OP), O1, OS, PS, $9, 
and A vill all become known. As to the time anſwering 
to this (or any other) given value of J 2, it is beſt deter- 
mined from the common method of intèrpolating by dif- 
ferences : According to which, the two given intervals cor- 
reſponding to A and BC being denoted by p and 3, the 

14 © and the firſt poſition 
pbh — gaa* AB + qa =pbx AQ> 


= x  abxbmna © 


4, will be repreſented by 


| {See NM. de Caille's Aſtronomy, p. 60. 


The propoſer reſolves this problem by means of a para- 


bolic curve deſcribed through three given points: And ob- 


ſerves, © That, if the equation yy =g +4x + Ax! were to 
be aſſumed for the general Nhariod'of the latitude (5) to 
the difference of longitude (x), the reſult would come out 
more neat and fimple than from any curve of the parabolic 
* kind But adds, © that this laſt method is not general, being 
* only applicable when the moon has a conſiderable latitude 
during the whole time af the eclipſe; ſince the aſſumed 
* equation (which anſwers to an ellipſis or 1 becomes 
impoſſile on the moon's paſſing from one ſide of the echpric 
© to the other.“ He obſerves farther, © That the concluſions, 
© according to either of the above methods, will ſeldom be 
found to differ by more than one minute in time from thoſe 
© ariſing from the common way of computation. Which laſt 
he therefore thinks may be uſed as ſufhciently near, till the 
theory'of the moon's motion is known ta a greater degree of 
exactneſs. f e | N. nis 


Mr. Harland Widd ſent a ſolution to this problem. 


* 


„Tze Pa1zs QuzsT10N anfuered by the Prepaſer. 


Suppoſing Ce and LI to be the lengths, and HD and BP 
the ſemi-breadths of two adjacent piers (or ſtarlings), let Ee, 
parallel to Ce, biſect AB at right angles, in F; and let IH, 


parallel to Ee, be the direction of à particle of water im- 


pinging 


55 


— 
— 


1 
= 
- — 


1-4-5 


— I 


- 


expreſſed in term of 9 and given coefficients, the 


- 3 
_— — I+ op and 7 = di = = what? | 
| | the 
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pinging upon the ſurface CD in . 
alſo let "M be a tangent at H, 
interſectißg AC produced in M. 
Call AC, a; 570, 5; CE, ; 
CC, A; and AH, 5: and let the 
75 nts of the angles ECD and A 
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Theſe equations give the 3 relation of x, 72 unde v; 
but to apply them to any particular cafe ropoſed, , ſomething 
further remains to be done, ſince the va ee ent 
4 the angle EC) is not given, but muſt be found fool the 
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wan If c be ſuppoſed exceeding reat, WB ton which 
comes. to the fame, if every * of the fluid impinges 


with che ſame velocity, then 2 will vaniſh, and ths eee 
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From whence it appears, mat the leſs DF is in reſpe& of 
CE, the greater muſt. be the a of the We Upon 
which the water KC... GET 3 
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